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(57)Abstract: 

PURPOSE: To reduce burden and time of the an 
image reader concerning comparative image 
reading by specifying a first part of tomographic 
images with nearly an identical anatomical 
tomographic position, setting a tomographic 
image based on the positional information 
between this pair of tomographic images and on 
the tomographic space of a three dimensional 
image and displaying it on an output device. 
CONSTITUTION: A controller 3 reads out plural 
groups of tomographic image data from an image 
data base 2 through the processing by a 
controlling CPU 3a, allocating image processors 
4al-4am and display devices 5al*5an 
corresponding to the three dimensional image 
data thus read out. In addition, the positioning is 
also performed among those plural groups of 
tomographic image data. The image processors 
4al-4am perform image processing in accordance 
with the display conditions, for each three dimensional image data allocated through 
the processing by CPU 4bl-4bm, sending the signals to the allocated display devices 
5al"5an so as to be displayed. 
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CLAIMS 



[Claim(s)] 

[Claim l] The image display system which displayed two or more sets of three 
dimensional images which consist of the tomogram for two or more sheets acquired 
by inspection of the multiple times based on at least one medical picture photography 
modality characterized by providing the following on the output device, the 
anatomical fault position out of two or more aforementioned sets of three 
dimensional images -- abbreviation — a specification means to specify 1st at least one 
same tomogram pair the fault interval of at least one three dimensional image in two 
or more aforementioned sets of three dimensional images, and the positional 
information between the tomogram pairs of the above 1st - being based - the 
anatomical fault position aforementioned [ out of two or more aforementioned sets of 
three dimensional images ] — abbreviation — a tomogram pair setting means to set 
up at least one same tomogram pair A display-control means to display at least one 
set-up tomogram pair on the aforementioned output device. 

[Claim 2] the aforementioned tomogram pair setting means — the aforementioned 
anatomical fault position — abbreviation — the image display system according to 
claim 1 which is a means to derive the same tomogram pair automatically 
[Claim 3] The aforementioned display-control means is the image display system 
according to claim 2 it was made to display on the aforementioned output device 
while synchronizing two or more tomograms which constitute each tomogram pair in 
two or more aforementioned tomogram pairs. 

[Claim 4] The aforementioned display-control means is the image display system 
according to claim 3 it was made to display two or more aforementioned tomogram 
pairs on the aforementioned output device one by one for every predetermined 
interval. 

[Claim 5] The image display system according to claim 3 characterized by providing 
the following. The aforementioned specification means is the 1st specification means 
which specifies the three dimensional image which serves as criteria out of two or 
more aforementioned sets of three dimensional images, at least one tomogram in this 
criteria three dimensional image, and the aforementioned anatomical fault position 
-- abbreviation — the 2nd specification means which specifies the tomogram in the 
same remaining three dimensional image that all three dimensional images are 
associated indirectly 

[Claim 6] The aforementioned specification means is an image display system 
according to claim 3 which is a selection means to choose the tomogram pair of the 
above 1st automatically from the aforementioned three dimensional images. 
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[Claim 7] The aforementioned selection means is the image display system according 
to claim 6 which chose the tomogram pair of the above 1st using the characteristic 
quantity of each tomogram which forms two or more aforementioned sets of three 
dimensional images. 

[Claim 8] The aforementioned positional information is an image display system 
according to claim 3 which is the position-coordinate information based on the axis 
of coordinates set up in the direction perpendicular to the tomographic layer of the 
aforementioned three dimensional image. 

[Claim 9] A means by which the aforementioned tomogram pair setting means 
computes the amount of gaps of the position-coordinate information between two or 
more aforementioned sets of three dimensional images, A means to search for the 
relative position coordinate between 3-dimensional each pictures based on the 
amount of gaps of the aforementioned position-coordinate information, A 
specification means to specify arbitrary positions on the relative position coordinate 
between the aforementioned 3-dimensional each pictures, It is the image display 
system according to claim 8 which was equipped with a means to ask for the 
tomogram corresponding to this specified position out of a 3-dimensional each 
picture, and the aforementioned display-control means makes a tomogram pair the 
tomogram group called for from the 3-dimensional each picture, respectively, and 
was displayed on the aforementioned output device. 

[Claim 10] The means to search for is an image display system according to claim 9 
which is a means to ask for the tomogram corresponding to the specified position 
concerned by interpolation processing using the tomogram for at least one sheet of 
the position near [ aforementioned ] the specified position when there is no tomogram 
corresponding to the position by which specification was carried out 
[ aforementioned ] the account of before. 

[Claim 11] The means to search for is an image display system according to claim 9 
which is a means to choose the tomogram for the position near [ when there is no 
tomogram corresponding to the position by which specification was carried out / 
aforementioned ] the position by which specification was carried out / 
aforementioned / from 3-dimensional each pictures as a tomogram corresponding to 
the aforementioned specified position the account of before. 

[Claim 12] The account of before When the means to search for does not have a 
tomogram corresponding to the position by which specification was carried out 
[ aforementioned ], It is a means to choose the tomogram for the pair of the position 
contiguous to the position by which specification was carried out [ aforementioned ] 
on the aforementioned axis of coordinates from 3-dimensional each pictures as a 
tomogram corresponding to the aforementioned specified position. the 
aforementioned display-control means The image display system according to claim 
9 which displayed for every pair that the tomogram for the aforementioned pair 
corresponding to the aforementioned specified position became the group of the 
tomogram pair in the whole on the aforementioned output device. 
[Claim 13] each tomogram for two or more aforementioned sets of three dimensional 
images — abbreviation ■- it acquires at intervals of an equal fault — having — the 
aforementioned tomogram pair setting means — the aforementioned abbreviation -- 
the positional information between an equal fault interval and the tomogram pair of 
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the above 1st — being based the anatomical fault position aforementioned [ out of 
two or more aforementioned sets of three dimensional images ] — abbreviation - the 
image display system according to claim 1 which set up at least one same tomogram 
pair 

[Claim 14] It is the image display system according to claim 3 which the 
aforementioned output device was equipped [ system ] with two or more monitors 
arranged by the layered structure, and made it display that a part of two or more 
tomograms [ at least ] concerned adjoined mutually two or more tomograms in which 
the aforementioned display-control means forms the aforementioned tomogram pair 
at the monitor of the aforementioned plurality respectively. 

[Claim 15] The aforementioned display-control means is the image display system 
according to claim 14 make [ system ] the same a part of picture parameters [ at 
least ], such as a luminosity of two or more tomograms which constitute the 
aforementioned tomogram pair in each aforementioned monitor, contrast, and a 
picture filter applied, and it was made to display two or more tomograms concerned 
on each monitor concerned, respectively. 

[Claim 16] It is the image display system according to claim 3 the aforementioned 
output device is equipped [ system ] with at least one monitor with two or more 
viewing areas, and it was made to display on two or more aforementioned viewing 
areas two or more tomograms in which the aforementioned display-control means 
forms the aforementioned tomogram pair, respectively. 

[Claim 17] It is the image display system according to claim 16 the aforementioned 
viewing area is arranged [ system ] in the shape of [ of a m line n train (m and n are 
the two or more natural numbers) ] a matrix, and it was made to display two or more 
tomograms from which the aforementioned display-control means constitutes the 
aforementioned tomogram pair on the line or train of the aforementioned viewing 
area which adjoined mutually, respectively. 

[Claim 18] The aforementioned display-control means is the image display system 
according to claim 3 on which it was made to display the subtraction picture which 
was equipped with the subtraction processing means of two or more tomograms 
which form the aforementioned tomogram pair which carries out subtraction 
processing of the tomogram for a couple at least, and was acquired by this 
subtraction processing by the aforementioned output device. 

[Claim 19] The image display system which displayed two or more sets of three 
dimensional images which consist of the tomogram for two or more sheets acquired 
by inspection of the multiple times based on at least one medical picture photography 
modality characterized by providing the following on the output device. A means to 
set up an area of interest on the 1st arbitrary tomogram for one sheet out of the 
tomogram for two or more sheets displayed on the aforementioned output device, the 
1st tomogram of the above out of two or more aforementioned sets of those other than 
the three dimensional image containing the 1st tomogram to which the 
aforementioned area of interest was set of three dimensional images, and an 
anatomical fault position abbreviation - a means to specify the 2nd tomogram 
which is the one same arbitrary sheet A conversion means to change the picture of 
the aforementioned area-of-interest portion of the 1st tomogram of the above into the 
picture of the portion equivalent to the aforementioned area of interest on the 
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tomogram for the above 2nd. 

[Claim 20] The image display system which displayed two or more sets of three 
dimensional images which consist of the tomogram for two or more sheets acquired 
by inspection of the multiple times based on at least one medical picture photography 
modality characterized by providing the following on the output device, the 
anatomical fault position out of two or more aforementioned sets of three 
dimensional images - abbreviation — a specification means to specify 1st at least one 
same tomogram pair the fault interval of at least one three dimensional image in two 
or more aforementioned sets of three dimensional images, and the positional 
information between the tomogram pairs of the above 1st — being based ■- the 
anatomical fault position aforementioned [ out of two or more aforementioned sets of 
three dimensional images ] abbreviation -- a tomogram pair setting means to set 
up at least one same tomogram pair A display-control means to display at least one 
set-up tomogram pair on the aforementioned output device one by one. A means to 
set up an area of interest on the 1st arbitrary tomogram for one sheet out of two or 
more tomograms which constitute the tomogram pair displayed on the 
aforementioned output device, A means to specify the 2nd arbitrary tomogram for 
one sheet out of two or more tomograms concerned other than the 1st tomogram to 
which the aforementioned area of interest was set, and a conversion means to change 
the picture of the aforementioned area-of-interest portion of the 1st tomogram of the 
above into the picture of the portion equivalent to the aforementioned area of 
interest on the tomogram for the above 2nd. 

[Claim 21] The image display method using the image display system which 
displayed two or more sets of three dimensional images which consist of the 
tomogram for two or more sheets acquired by inspection of the multiple times based 
on at least one medical picture photography modality characterized by providing the 
following on the output device, the anatomical fault position out of two or more 
aforementioned sets of three dimensional images -■ abbreviation - the step which 
specifies 1st at least one same tomogram pair the fault interval of at least one three 
dimensional image in two or more aforementioned sets of three dimensional images, 
and the positional information between the tomogram pairs of the above 1st being 
based - the anatomical fault position aforementioned [ out of two or more 
aforementioned sets of three dimensional images ] - abbreviation - the step which 
sets up at least one same tomogram pair The step which displays at least one set-up 
tomogram pair on the aforementioned output device one by one. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the image display system which 
displays two or more sets of tomogram groups for a diagnosis (three dimensional 
image) from which this invention was obtained by two or more inspection, and the 
image display method using the system -- starting especially - the anatomical 
position out of two or more sets of three dimensional images — abbreviation it is 
related with the image display system used in case the interpretation of radiogram 
of the group (henceforth a tomogram pair) of the same tomogram is compared and 
carried out, and the image display method using the system 
[0002] 

[Description of the Prior Art] It is identically large to an existence diagnosis and a 
differential diagnosis to carry out the comparison interpretation of radiogram of the 
three dimensional image (tomogram for two or more sheets) obtained by inspecting 
multiple times by different medical picture photography modality (for example, CT 
equipment, MM equipment, etc.), and it is contributing. In addition, in this 
invention, it is referred to as having mentioned above with the comparison 
interpretation of radiogram the same or to compare and carry out the interpretation 
of radiogram of the tomogram obtained by different medical picture photography 
modality. 

[0003] Since generating of an unusual part is recognized as change between pictures 
in the inspection picture photoed especially newly as compared with the inspection 
picture of the past of the same analyte, it is known well that the accuracy of a 
diagnosis will improve. 

[0004] for example, by the case where the comparison interpretation of radiogram is 
carried out, the tomogram for two or more sheets obtained by two different inspection 
(1st inspection, 2nd inspection), respectively Two image display systems are 
prepared beforehand, the tomogram for two or more sheets (the 1st three 
dimensional image) obtained by the 1st inspection is displayed on the monitor of one 
image display system, and the tomogram for two or more sheets (the 2nd three 
dimensional image) obtained by the 2nd inspection is displayed on the monitor of the 
image display system of another side. 

[0005] And the 1st three dimensional image and the 2nd three dimensional image 
were displayed one by one, operating the two image display systems separately, the 
tomogram for the couple of the fault (regarded) position (henceforth an anatomical 
fault position) in an analyte which can be judged to be anatomical almost the same 
was chosen in each system, and the comparison interpretation of radiogram was 
performed. 
[0006] 

[Problem(s) to be Solved by the Invention] the case where the comparison 
interpretation of radiogram of the tomogram for two or more sheets obtained by two 
inspection which is different as mentioned above is carried out - the tomogram for 
two or more sheets to an anatomical fault position - abbreviation — you have to 
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choose the tomogram for the same couple However, selection of the tomogram for the 
couple has the following troubles, when carrying out the comparison interpretation 
of radiogram of the whole three dimensional image. Therefore, the comparison 
interpretation of radiogram was [ only being used now for a part of differential 
diagnosis which should just compare some tomograms in a three dimensional image, 
and ]. 

[0007] the case where the fault interval (slice interval) of a three dimensional image 
to compare differs from a trouble (l) — an anatomical fault position abbreviation — 
whenever [ which compares the tomogram pair of the same couple ] — the anatomical 
fault position of a degree - abbreviation in order to have to find the same 
tomogram pair, the interpretation-of-radiogram person had spent very many efforts 
on the operation Moreover, since only the number of the tomograms which the 
operation which updates the tomogram one after another compares is needed in case 
the tomogram is updated one by one in order to compare the whole three dimensional 
image even if a fault interval is the same by chance, for an 
interpretation-of-radiogram person, this is also troublesome processing and the 
burden has increased it. 

[0008] Since the sizes of the arbitrary parts in a tomogram differ between inspection 
pictures when it differs between the inspection pictures which the ratio of the spatial 
distance of trouble (2) and a display image, and a real object compares, you have to 
match for every part to observe using anatomical knowledge. Therefore, an 
interpretation-of-radiogram person's burden was large. 

[0009] In order to have to carry out the comparison interpretation of radiogram, 
always doubling an anatomical fault position after finding the tomogram whose 
anatomical fault position suited at once when the tomogram intervals obtained with 
trouble (3) and test equipment differ, the interpretation-of-radiogram person needed 
very many efforts. 

[0010] It was very difficult to have made a part or all of display conditions of a filter 
(only henceforth a filter) concerning the properties and pictures of a monitor, such as 
a trouble (4), WW and WL, brightness, contrast, a look-up table, and gamma 
characteristics, such as a kind, in agreement by each image display system. For 
example, in order to double WW, WL, a look-up table, and the kind of filter, several 
times need to be set up for every picture to compare, and an 
interpretation-of-radiogram person's burden increased. Moreover, since the exact 
level of brightness or contrast generally had not been numerically grasped when the 
comparison interpretation of radiogram is carried out between different monitors, it 
was very difficult to double this and it was very inconvenient on the occasion of the 
comparison interpretation of radiogram. 

[OOll] Moreover, since several setup was needed for every picture compared as well 
as WW etc. though it is able to grasp the exact level of the brightness and contrast 
as a numeric value, it was very troublesome. Furthermore, when it was not at the 
product-design or shipment time, since it was impossible, it was very inconvenient 
on the occasion of the comparison interpretation of radiogram to have doubled the 
property of the monitor itself, such as gamma characteristics. 

[0012] It is [ case / where the film output which can record many pictures is possible 
when much window displays are possible / the case where it is arranging in a layered 
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structure so that the monitor displays may be easy to compare a trouble (5) and two 
or more monitors of each other, and ] required for the position of the adjoining upper 
and lower sides in two or more monitors, two or more windows, or the position on a 
film that is easy to compare, for example, a corresponding viewing area, etc. to bring 
a comparison picture. In order for that to have to redisplay a comparison picture on 
the target position, an interpretation-of-radiogram person's burden was large. 
[0013] what was made in order that this invention might solve all the troubles 
mentioned above -- it is -- the beginning - an anatomical fault position 
abbreviation, after specifying the same tomogram pair other anatomical fault 
positions - abbreviation - the same tomogram pair - for example, by offering 
automatically the image display system which can moreover be displayed one by one 
in a comparison interpretation-of-radiogram plain-gauze cone display mode for an 
interpretation-of-radiogram person Let it be the purpose to reduce sharply the cost 
concerning a burden, and interpretation-of-radiogram time and the interpretation of 
radiogram of the interpretation-of-radiogram person concerning the comparison 
interpretation of radiogram. 
[0014] 

[Means for Solving the Problem] According to the image display system indicated to 
the claim 1 in order to attain the aforementioned purpose In the image display 
system which displayed two or more sets of three dimensional images which consist 
of the tomogram for two or more sheets acquired by inspection of the multiple times 
based on at least one medical picture photography modality on the output device the 
anatomical fault position out of two or more aforementioned sets of three 
dimensional images - abbreviation - with a specification means to specify 1st at 
least one same tomogram pair It is based on the fault interval of at least one three 
dimensional image in two or more aforementioned sets of three dimensional images, 
and the positional information between the tomogram pairs of the above 1st. the 
anatomical fault position aforementioned [ out of two or more aforementioned sets of 
three dimensional images ] - abbreviation it has a tomogram pair setting means 
to set up at least one same tomogram pair, and a display-control means to display at 
least one set-up tomogram pair on the aforementioned output device 
[0015] according to the image display system especially indicated to the claim 2 - the 
aforementioned tomogram pair setting means - the aforementioned anatomical fault 
position - abbreviation -- it is a means to derive the same tomogram pair 
automatically 

[0016] It is made to display the aforementioned display-control means on the 
aforementioned output device according to the image display system especially 
indicated to the claim 3, synchronizing two or more tomograms which constitute each 
tomogram pair in two or more aforementioned tomogram pairs. 

[0017] It is made to display two or more aforementioned tomogram pairs on the 
aforementioned output device one by one for every predetermined interval according 
to the image display system especially indicated to the claim 4. 

[0018] moreover, the 1st specification means which specifies the three dimensional 
image to which the aforementioned specification means serves as criteria out of two 
or more aforementioned sets of three dimensional images according to the 
image-display system especially indicated to the claim 5, at least one tomogram in 
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this criteria three dimensional image, and the aforementioned anatomical fault 
position -- abbreviation - it has the 2nd specification means which specifies the 
tomogram in the same remaining three dimensional image that all three dimensional 
images are associated indirectly 

[0019] Furthermore, according to the image display system indicated to the claim 6, 
the aforementioned specification means is a selection means to choose the tomogram 
pair of the above 1st automatically from the aforementioned three dimensional 
images. 

[0020] It is made for the aforementioned selection means to choose the tomogram 
pair of the above 1st further again using the characteristic quantity of each 
tomogram which forms two or more aforementioned sets of three dimensional images 
according to the image display system indicated to the claim 7. 

[0021] And according to the image display system indicated to the claim 8, the 
aforementioned positional information is position-coordinate information based on 
the axis of coordinates set up in the direction perpendicular to the tomographic layer 
of the aforementioned three dimensional image. 

[0022] According to the image display system indicated to the claim 9, the 
aforementioned tomogram pair setting means A means to compute the amount of 
gaps of the position-coordinate information between two or more aforementioned sets 
of three dimensional images, A means to search for the relative position coordinate 
between 3-dimensional each pictures based on the amount of gaps of the 
aforementioned position-coordinate information, A specification means to specify 
arbitrary positions on the relative position coordinate between the aforementioned 
3-dimensional each pictures, It has a means to ask for the tomogram corresponding 
to this specified position out of a 3-dimensional each picture, and is made to display 
the aforementioned display-control means on the aforementioned output device by 
making into a tomogram pair the tomogram group called for from the 3-dimensional 
each picture, respectively. 

[0023] According to the image display system especially indicated to the claim 10, the 
account of before, the means to search for is a means to ask for the tomogram 
corresponding to the specified position concerned by interpolation processing using 
the tomogram for at least one sheet of the position near [ aforementioned ] the 
specified position, when there is no tomogram corresponding to the position by which 
specification was carried out [ aforementioned ]. 

[0024] Moreover, according to the image display system especially indicated to the 
claim 11, the account of before, the means to search for is a means to choose the 
tomogram for the position near the position by which specification was carried out 
[ aforementioned ] from 3-dimensional each pictures as a tomogram corresponding to 
the aforementioned specified position, when there is no tomogram corresponding to 
the position by which specification was carried out [ aforementioned ]. 
[0025] According to the image display system indicated to the claim 12, the account 
of before furthermore, the means to search for When there is no tomogram 
corresponding to the position by which specification was carried out 
[ aforementioned ], it is a means to choose the tomogram for the pair of the position 
contiguous to the position by which specification was carried out [ aforementioned ] 
on the aforementioned axis of coordinates from 3-dimensional each pictures as a 
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tomogram corresponding to the aforementioned specified position. It is made for the 
aforementioned display-control means to display for every pair that the tomogram 
for the aforementioned pair corresponding to the aforementioned specified position 
becomes the group of the tomogram pair in the whole on the aforementioned output 
device. 

[0026] according to the image display system indicated to the claim 13 on the other 
hand — each tomogram for two or more aforementioned sets of three dimensional 
images abbreviation it acquires at intervals of an equal fault ■■ having the 
aforementioned tomogram pair setting means — the aforementioned abbreviation -- 
the positional information between an equal fault interval and the tomogram pair of 
the above 1st -- being based — the anatomical fault position aforementioned [ out of 
two or more aforementioned sets of three dimensional images ] -- abbreviation -- it is 
made to set up at least one same tomogram pair 

[0027] And according to the image display system indicated to the claim 14, the 
aforementioned output device is equipped with two or more monitors arranged by the 
layered structure, and a part of two or more tomograms [ at least ] concerned are 
making it, as for the aforementioned display-control means, display on two or more 
aforementioned monitors, respectively that two or more tomograms which form the 
aforementioned tomogram pair adjoin mutually. 

[0028] The aforementioned display-control means makes the same a part of picture 
parameters [ at least ], such as a luminosity of two or more tomograms which 
constitute the aforementioned tomogram pair in each aforementioned monitor, 
contrast, and a picture filter applied, and it is made to display two or more 
tomograms concerned on each monitor concerned, respectively according to the 
image display system especially indicated to the claim 15. 

[0029] Moreover, the aforementioned output device is equipped with at least one 
monitor with two or more viewing areas, and it is made for the aforementioned 
display-control means to display on two or more aforementioned viewing areas two 
or more tomograms which form the aforementioned tomogram pair, respectively 
according to the image display system especially indicated to the claim 16. 
[0030] Furthermore, the aforementioned viewing area is arranged in the shape of [ of 
a m line n train (m and n are the two or more natural numbers) ] a matrix, and it is 
made for the aforementioned display-control means to display two or more 
tomograms which constitute the aforementioned tomogram pair on the line or train 
of the aforementioned viewing area which adjoined mutually, respectively according 
to the image display system indicated to the claim 17. 

[0031] And the aforementioned display-control means is equipped with the 
subtraction processing means of two or more tomograms which form the 
aforementioned tomogram pair which carries out subtraction processing of the 
tomogram for a couple at least, and it is made to display the subtraction picture 
acquired by this subtraction processing by the aforementioned output device 
according to the image display system indicated to the claim 18. 

[0032] Moreover, according to the image display system indicated to the claim 19 in 
order to attain the aforementioned purpose In the image display system which 
displayed two or more sets of three dimensional images which consist of the 
tomogram for two or more sheets acquired by inspection of the multiple times based 
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on at least one medical picture photography modality on the output device A means 
to set up an area of interest on the 1st arbitrary tomogram for one sheet out of the 
tomogram for two or more sheets displayed on the aforementioned output device, the 
1st tomogram of the above out of two or more aforementioned sets of those other than 
the three dimensional image containing the 1st tomogram to which the 
aforementioned area of interest was set of three dimensional images, and an 
anatomical fault position — abbreviation with a means to specify the 2nd tomogram 
which is the one same arbitrary sheet It has a conversion means to change the 
picture of the aforementioned area-of-interest portion of the 1st tomogram of the 
above into the picture of the portion equivalent to the aforementioned area of 
interest on the tomogram for the above 2nd. 

[0033] Furthermore, according to the image display system indicated to the claim 20 
in order to attain the aforementioned purpose the anatomical fault position out of 
two or more aforementioned sets of three dimensional images — abbreviation with 
a specification means to specify 1st at least one same tomogram pair It is based on 
the fault interval of at least one three dimensional image in two or more 
aforementioned sets of three dimensional images, and the positional information 
between the tomogram pairs of the above 1st. the anatomical fault position 
aforementioned [ out of two or more aforementioned sets of three dimensional 
images ] — abbreviation - with a tomogram pair setting means to set up at least one 
same tomogram pair A display-control means to display at least one set-up tomogram 
pair on the aforementioned output device one by one, A means to set up an area of 
interest on the 1st arbitrary tomogram for one sheet out of two or more tomograms 
which constitute the tomogram pair displayed on the aforementioned output device, 
It has a means to specify the 2nd arbitrary tomogram for one sheet out of two or more 
tomograms concerned other than the 1st tomogram to which the aforementioned area 
of interest was set, and a conversion means to change the picture of the 
aforementioned area-of-interest portion of the 1st tomogram of the above into the 
picture of the portion equivalent to the aforementioned area of interest on the 
tomogram for the above 2nd. 

[0034] According to the image display method using the image display system 
indicated to the claim 21 further again in order to attain the aforementioned purpose 
In the image display method using the image display system which displayed two or 
more sets of three dimensional images which consist of the tomogram for two or more 
sheets acquired by inspection of the multiple times based on at least one medical 
picture photography modality on the output device the anatomical fault position out 
of two or more aforementioned sets of three dimensional images ■■ abbreviation — 
with the step which specifies 1st at least one same tomogram pair It is based on the 
fault interval of at least one three dimensional image in two or more aforementioned 
sets of three dimensional images, and the positional information between the 
tomogram pairs of the above 1st. the anatomical fault position aforementioned [ out 
of two or more aforementioned sets of three dimensional images ] — abbreviation — it 
has the step which sets up at least one same tomogram pair, and the step which 
displays at least one set-up tomogram pair on the aforementioned output device one 
by one 

[0035] the specification means out of two or more sets of three dimensional images 
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which consist of the tomogram for two or more sheets acquired by inspection of the 
multiple times based on at least one medical picture photography modality according 
to the image display system indicated to a claim 1, 18 and 20, or 21, and the image 
display method using the system — minding — an anatomical fault position 
abbreviation — 1st at least one same tomogram pair is specified and the fault interval 
of at least one existing three dimensional image in two or more sets of three 
dimensional images and the positional information between the tomogram pairs of 
the above 1st (for example, position coordinate based on the axis of coordinates set 
up in the direction perpendicular to the tomographic layer of a three dimensional 
image) — being based — a tomogram pair setting means — the anatomical fault 
position out of two or more aforementioned three dimensional images — abbreviation 
-- the same tomogram pair is set up This tomogram pair is in the state with which 
two or more tomograms which constitute the tomogram pair concerned, for example 
synchronized by the display-control means, and is displayed on an output device one 
by one for every predetermined interval, that is, the beginning — an anatomical fault 
position -- abbreviation only specifying the same tomogram pair the anatomical 
fault position of the following and others abbreviation the same tomogram pair 
is automatically displayed on an output device 

[0036] since according to the image display system especially indicated to a claim 6 
or 7 the first tomogram pair is automatically chosen by the selection means and is 
displayed through an output device using the characteristic quantity of each 
tomogram which forms two or more sets of three dimensional images, for example, 
operation of an interpretation-of-radiogram person is required - carrying out — an 
anatomical fault position - abbreviation — the same tomogram pair is automatically 
displayed through an output device one by one 

[0037] According to the image display system especially indicated to the claim 9, as 
the aforementioned tomogram pair setting means, the amount of gaps of the 
position-coordinate information between two or more aforementioned sets of three 
dimensional images is computed by the amount calculation means of gaps, and the 
relative position coordinate between 3-dimensional each pictures is searched for 
based on the amount of gaps of the computed position-coordinate information. And 
arbitrary positions are specified on the relative position coordinate between 
3-dimensional each pictures by the specification means, and the tomogram 
corresponding to this specified position is called for out of a 3-dimensional each 
picture. At this time, the tomogram group called for from the 3-dimensional each 
picture, respectively is displayed on the aforementioned output device by the 
display-control means as a tomogram pair. 

[0038] When there is no tomogram corresponding to the specified position according 
to the image display system especially indicated to the claim 10 According to the 
image display system which asked for the tomogram corresponding to the specified 
position concerned by interpolation processing using the tomogram for at least one 
sheet of the position near the specified position, and was indicated to the claim 11 
When there is no tomogram corresponding to the specified position, the tomogram for 
the position near the specified position is chosen from 3-dimensional each pictures 
as a tomogram corresponding to the aforementioned specified position. Furthermore, 
when there is no tomogram corresponding to the specified position, the tomogram for 
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the pair of the position contiguous to the position by which specification was carried 
out [ aforementioned ] on the aforementioned axis of coordinates is chosen from 
3-dimensional each pictures as a tomogram corresponding to the aforementioned 
specified position, and a display-control means is displayed that the tomogram for 
the aforementioned pair corresponding to the specified position serves as the group 
of the tomogram pair in the whole on the aforementioned output device for every pair. 
[0039] And according to the image display system indicated to the claim 13, each 
tomogram for two or more aforementioned sets of three dimensional images is in 
abbreviation etc. by carrying out, and is acquired at intervals of the fault, this time 
-- a tomogram pair setting means - the abbreviation - the positional information 
between an equal fault interval and the tomogram pair of the above 1st - being based 
the anatomical fault position aforementioned [ out of two or more sets of three 
dimensional images ] -■ abbreviation at least one same tomogram pair is set up 
[0040] Moreover, according to the image display system especially indicated to the 
claim 14, two or more tomograms which it has two or more monitors arranged by the 
layered structure, and form a tomogram pair are displayed that a part of two or more 
tomograms [ at least ] concerned adjoin two or more monitors mutually by the 
display-control means, respectively on an output device. 

[0041] Furthermore, according to the image display system indicated to the claim 15, 
it is displayed on each monitor, respectively that a part of picture parameters [ at 
least ], such as a luminosity of the tomogram which constitutes two or more 
tomogram pairs which can be set to each monitor, contrast, and a picture filter 
applied, become the same. 

[0042] And according to the image display system indicated to the claim 16 or the 
claim 17, two or more tomograms which an output device is equipped with at least 
one monitor with two or more viewing areas arranged in the shape of [ of for example, 
a m line n train (m and n are the two or more natural numbers) ] a matrix, and form 
a tomogram pair are displayed on the line or train of the viewing area which adjoined 
mutually by the display-control means, respectively. 

[0043] Subtraction processing especially of the tomogram of two or more tomograms 
which form a tomogram pair according to the image display system indicated to the 
claim 18 (for example, a couple) is carried out by the subtraction processing means, 
and the subtraction picture acquired by this subtraction processing is displayed on 
an output device by control of a display-control means. 

[0044] On the other hand, according to the image display system indicated to a claim 
19 or 20, an area of interest is set up on the 1st arbitrary tomogram for one sheet out 
of the tomogram for two or more sheets (for example, tomogram pair) displayed on 
the output device, the 1st tomogram out of two or more sets of three dimensional 
images other than the three dimensional image containing the 1st tomogram to 
which the area of interest was set, and an anatomical fault position abbreviation 
- the 2nd tomogram which is the one same arbitrary sheet is specified And the 
picture of the aforementioned area-of-interest portion of the 1st tomogram is 
changed into the picture of the portion which is equivalent to the area of interest on 
the 2nd tomogram with a conversion means. 
[0045] 

[Embodiments of the Invention] Hereafter, the image display system which used CT 
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equipment as medical picture photography modality especially is explained with 
reference to an accompanying drawing about the operation gestalt of this invention. 
[0046] Drawing 1 is the outline block diagram showing an example of an image 
display system which used CT equipment. 

[0047] This image display system is CT equipment 1, the image database (henceforth 
Picture DB) 2 holding the image data acquired by picture photography of CT 
equipment 1, the control unit 3 that performs control of the whole equipment, and 
image processing system 4al *4am [ two or more (this operation gestalt m pieces) ]. 
Display Sal -5an [ two or more (this operation gestalt n pieces) ] It has. 
[0048] CT equipment 1 has a stand, a berth, etc. which are not illustrated, and is 
constituted possible [ acquisition of the three-dimensional-image data which 
intersect perpendicularly in the direction of a body axis of the patient concerned and 
which consist, for example of the tomogram data of the axial direction ] by 
performing CAT to the analyte (it considering as a patient with this operation 
gestalt) conveyed in the stand. Furthermore, with this operation gestalt, in order to 
carry out the comparison interpretation of radiogram of the change etc. at the time 
of the system of a patient's diagnostic part, the CAT of the multiple times which 
separated time to the same patient is performed. And two or more 
three-dimensional-image data (it is three-dimensional-image data which are A, B, C, 
--; and with which the three-dimensional-image data A were acquired most newly, 
and has become the three-dimensional-image data B, the three-dimensional-image 
data C, and and what is old in order hereafter) obtained as a result are stored in 
picture DB2 as tomogram data of N sheets of the slice number 1 - N, respectively. 
[0049] The control unit 3 consists of central processing unit (henceforth CPU for 
control) 3a for controlling the whole display system, main memory 3b which 
memorizes program data, processed data, etc. of CPU3a for control required for 
processing, and input section 3c equipped with the keyboard etc. the data from an 
interpretation-of-radiogram person (operator), and for command input. Moreover, 
the bus connection of such CPU3a for control, memory 3b, and the input section 3c is 
carried out mutually, and they are delivering data of each other through the bus Bl. 
[0050] image processing system 4al -4am CPU4bl -4bm for performing control of 
image-processing data processing and the whole processor CPU4bl -4bm 4cl-4cm of 
memory which has memorized program data, processed data, etc. required for 
processing CPU4bl -4bm Picture storage section 4el -4em with two or more frame 
memories which can memorize the image data at the time of the image processing 
which can be set, or the image data after an image processing It has, respectively, 
moreover, CPU four bl for processing of an image processing system four al (other 
image processing system 4a2 -4am(s) are also made the same), memory 4cl, input 
section 4dl, and the picture storage section four el a bus connection is carried out 
mutually and data of each other are delivered through the bus Bal (others - image 
processing system 4a2 -4am a bus Ba2 - Bus Bam) 

[0051] display Sal -San it is shown in drawing 2 , respectively - as - look-up table 
(henceforth LUT) 5b 1 -5bn for data conversion Image-memory 5cl -5cn for image 
data maintenance The display-control section, a D/A converter and a monitor Ml - 
Mn etc. - from - display 5dl -5dn which changes It has. Moreover, this display Sal 
-San It connects mutually through bus B*2. this bus B-2 each — image processing 
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system 4al -4am Connection bus Bal -Bam The bus connection is carried out. 
[0052] and CT equipment 1, picture DB2, and CPU3a for control of a control unit 3 — 
and - each image processing system 4al -4am CPU4bl -4bm A bus connection is 
carried out mutually and processed data, command data, etc. of each other, such as 
image data and raw data (projection data), are delivered through the bus B3. 
[0053] A control unit 3 is image processing system 4al *4am corresponding to 
read-out of two or more tomogram data constellations from picture DB2, and its read 
3-dimensional each image data by processing of CPU3a for control, and display Sal 
-5an. While controlling assignment etc., alignment between two or more of the 
tomogram data constellations is performed. In addition, processor 4al -4am at the 
time of reading two or more three-dimensional-image data and display Sal -San 
Assignment is defined beforehand and the data of the assignment are memorized by 
main memory 3b. In addition, with this operation gestalt, it is assigned so that 
sequential-processing equipment four al, four a2, and may process two or more 
three-dimensional-image data concerned according to the sequence that two or more 
three-dimensional-image data are read from picture DB2. Moreover, at this 
operation gestalt, it is processor 4al *4am. It is display Sal -Sam, respectively. It is 
assigned so that it may correspond. 

[0054] Moreover, input section 3c of a control unit 3 is the mouse m which can input 
image display commands, such as a picture delivery command, a halt command, and 
a rapid-traverse command, required data, ROI, etc. on a console, Keyboard K, and 
the picture specification part II, as shown for example, in drawing 3 A. And 12 It has. 
This picture specification part II It is a kind of selector used in case two 
three-dimensional-image data are synchronized and it displays, and consists of 
detectors which detect the inclination direction of the lever which can incline in the 
two directions (for example, longitudinal direction), and this lever and which are not 
illustrated. Moreover, this lever is fixable if it becomes the predetermined degree of 
tilt angle. In addition, the force which is going to return to an initial state (erection 
state) works until it reaches the predetermined degree of tilt angle. 
[0055] And the picture displayed on the predetermined display (for example, five al 
and five a2) which is the controlled system of CPU3a for control of a control unit 3 by 
the inclination direction of a lever can be specified (selection). Moreover, the state of 
erection of a lever expresses the initial state or the synchronous display state. 
[0056] Moreover, picture specification part 12 It is used when there are more three 
dimensional images to compare than 2 sets. This picture specification part 12 The 
following two can be considered as a concrete example. 

[0057] (l) It is constituted like the gear of a car with a manual transmission, and at 
operation of a three dimensional image A, second, a third base, the top, and the 
exaggerated top, operate three dimensional images B, C, D, and E similarly, 
respectively, and all three dimensional images are synchronized in a low position at 
the neutral time of a position. 

[0058] (2) In the picture specification part 12 of the above (l), since neither 
specification of the shape of a chain mentioned later (selector) (the case of being 
indirect is included), nor the part in the three dimensional image currently displayed 
can be synchronized, use a selector like drawing 3 B. This selector is equipped with 
switch SMI -SMk (in correspondence and drawing 3 B, it has six switches in number 
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of monitors), SHIFT key (SHIFT), and synchronous canceling-switch C, the following 
tomogram display-command switch (P, N), and Trackball T, and the on-off state of 
these switches is sent to CPU3a for control of a control unit 3. 

[0059] A switch SM 1 - SM6 Monitor Ml -M6 It is the switch which chooses the three 
dimensional image currently displayed, and they are a switch SM 1 - SM6. When it 
pushes, they are the switch SM 1 - SM6. The light is switched on by the back light 
and recognition of an interpretation*of-radiogram person is attained [ having been 
chosen and ]. 

[0060] The SHIFT key is a key used in case a synchronous display is specified. 
[0061] The synchronous release key C is a key of which a synchronous display state 
is canceled. 

[0062] The following tomogram display-command switch is a switch which orders it 
the purport which displays the tomogram for the following coma, and if "N" is pushed, 
when the tomogram for the following coma and M P" will be pushed, it is the display 
command of the tomogram for the coma of one this side. Moreover, Trackball T is a 
tomogram display-command switch similarly, and rotates only forward and 
backward. And in order rotation, a tomogram is turned over one by one, and, in the 
case of inverse rotation, the tomogram is returned one by one. 

[0063] image processing system 4al -4am it responded to the control command from 
CPU3a for control each CPU4bl -4bm Based on control, the 1st display condition, 
such as a kind of display pixel (pixel) size, the interval of the tomogram to display, 
WW (window width of face) and WL (window level), the angle of rotation to the 
absolute coordinate system of the analyte of system of coordinates, and filter, can be 
set up now. In addition, display pixel size (example of a unit : [mm/pixel]) expresses 
the spatial distance on an object analyte with an interval [ of a reconstruction 
picture ] of 1 pixel. Moreover, the angle of rotation to the absolute coordinate system 
of an analyte expresses the angle of inclination (angle of rotation) of the system of 
coordinates of the obtained tomogram to the rectangular coordinate system (absolute 
coordinate system of an analyte) decided in the direction of the level truth right (x 
axis), the direction of the level front (y-axis), and the direction of a body axis (z~axis) 
of an analyte. in addition, this 1st display condition usually each — in processor 
4al *4am, it is set beforehand 

[0064] And image processing system 4al -4am CPU4bl -4bm The image processing 
according to the display conditions of the above 1st is performed to the 3-dimensional 
each image data sent by processing according to assignment of CPU3a for control. 
And display Sal -5an which was similarly able to assign the 3-dimensional each 
image data to which the image processing was performed It sends. 
[0065] This display 5al -San LUTSbl -5bn Image processings, such as gray scale 
transformation (gamma-characteristics conversion), are performed to the 
three-dimensional-image data inputted, in addition, LUTSbl -5bn the content (data) 
of the address — processor 4al -4an CPU4bl -4bn from -- according to the control 
signal, it is rewritable moreover, display Sdl -Sdn the display-control section — 
CPU4bl -4bn from -- according to the control signal, change of many properties of the 
monitors Ml, such as brightness and contrast, - Mn is attained In addition, at this 
operation gestalt, it is display Sal -San. Setups, such as gamma-characteristics 
conversion set up, and brightness, contrast, are called 2nd display condition. 



16 



Furthermore, display 5dl -5dn Each monitor Ml - Mn By the layered structure, it is 
prepared in one and is feeling shy so that the viewing area (display screen) may 
arrange in the shape of a matrix (for example, m line n train) (in addition, by 
drawing 4 , it is refer to drawing 4 and the case (Ml -M6) where the number of 
monitors is six, and the case where it is arranged by two-line three trains is shown). 
[0066] Next, operation by the whole image display system is explained. 
[0067] inside to the anatomical fault position of two or more 
three-dimensional-image data "A, B --" with which drawing 5 or drawing 6 was 
photoed beforehand abbreviation — it is an outline flow chart showing operation of 
the whole system at the time of synchronizing the same tomogram pair and 
displaying 

[0068] inside to the anatomical fault position of two or more 
three-dimensional-image data "A, B --" now stored in picture DB2 ■- abbreviation, 
when carrying out the comparison interpretation of radiogram of the tomogram 
consider that is the same CPU3a for control started by the instructions from input 
section 3c While assigning with reference to main memory 3b and reading data, 
three-dimensional-image data "A of picture DB2 to plurality (for example, k (< m, n) 
group) (the 1st), B, --, K (the k-th)" — one by one reading — the quota data (the 
three-dimensional-image data A-> processor four al read first --) concerned Next, 
processor 4al -4ak which corresponds according to the read three-dimensional-image 
data B-> processor four a2 and -- It sends (Step 101). three-dimensional-image data 
"A-K" were received each processor 4al -4ak CPU4bl -4bk the 

three-dimensional-image data "A-K" — picture storage section 4el -4ek While 
memorizing Display Sal -5ak which corresponds the tomogram data "Al -Kl" of the 
1st (first slice position;, i.e., the first slice number) sheet of the beginning of the 
3-dimensional each image data "A-K" Processing to display is performed, 
consequently, display 5dl -5dk Monitor Ml -Mk **** - the tomogram "Al -Kl" for 
the slice position of the beginning in 3-dimensional each image data "A-K" is 
displayed in the display mode based on the 1st and 2nd display conditions moreover, 
each processor 4al -4ak Display Sal -Sak quota data each memory 4cl -4ck It 
memorizes (Step 102). 

[0069] And it judges whether CPU3a for control changes the 1st display condition 
and the 2nd display condition (Step 103). When the data (display condition change 
data) of the purport which changes the 1st display condition and the 2nd display 
condition from input section 3c are sent now, the result of judgment of this step 103 
serves as YES, and processing of CPU3a for control shifts to processing of Step 104. 
[0070] while CPU3a for control read the inputted display condition change data in 
processing of Step 104, main memory 3b memorized — it assigns and corresponds 
according to data — each processor 4al -4ak It receives and the display condition 
change instructions including change of display conditions and its content are sent. 
Processor 4al -4ak CPU4bl *4bk It is memory 4c 1 "4ck about the data of display 
condition change instructions. Monitor Ml -Mk assigned about change of the 2nd 
display condition while memorizing A setup is changed, moreover, the 1st display 
condition being related — a degree -- picture storage section 4el -4ek from - after 
performing the image processing according to the 1st changed display condition to 
the read three-dimensional-image data "A-K" - display Sal -Sak Monitor Ml -Mk It 
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is made to display (Step 105) and progresses to Step 106. 

[0071] Moreover, when display condition change data are not inputted in the case of 
judgment of Step 103, the result of judgment of the step 103 serves as NO, and 
progresses to Step 106. 

[0072] on the other hand — an interpretation-of-radiogram person — each monitor 
Ml -Mk The criteria (it names generically and is called criteria data) of the slice 
interval at the time of indicating by synchronous (display interval) or a display mode 
are set up looking at the displayed tomogram. It is the tomogram (criteria tomogram) 
which serves as criteria in this setup The picture specification part II of input 
section 3c, and 12 You may input (specification). In addition, picture specification 
part II When inputting, it can specify by making it incline to the position which does 
not fix a lever in the direction of a tomogram to make into criteria. 
[0073] Moreover, you may specify separately the tomogram used as the tomogram 
and the criteria of a display mode (the 1st and 2nd display condition) used as the 
criteria of a slice interval. Furthermore, if you want to make it a different display 
mode from the display mode of all tomograms, it is also possible to input display 
conditions again. In addition, with this operation gestalt, the tomogram "Al" "A", i.e., 
a three dimensional image, is made into the criteria tomogram. 

[0074] CPU3a for control reads into main memory 3b the criteria data sent by doing 
in this way (Step 106). 

[0075] furthermore, an interpretation-of-radiogram person each monitor Ml -Mk 
two or more three dimensional images to make indicate by synchronous among the 
displayed tomograms, and carry out the comparison interpretation of radiogram 
picture specification part 12 of input section 3c While inputting (specification) the 
tomogram for a slice position and anatomical fault position of a request of a criteria 
tomogram — abbreviation it specifies out of two or more three dimensional images 
to carry out the comparison interpretation of radiogram of the same tomogram (this 
anatomical fault position -- abbreviation - for the group (group) of the same 
tomogram to be called tomogram pair) 

[0076] In the case of 2 sets (the three dimensional image A displayed on the monitor 
Ml of display five al, and the three dimensional image B displayed on the monitor 
M2 of display five a2), a three dimensional image does not need to choose the three 
dimensional image which carries out the comparison interpretation of radiogram, 
and an interpretation-of-radiogram person is the picture specification part II to the 
beginning. A lever is moved to the right (it corresponds to display five al). At this 
time, CPU3a for control reads the inclination direction, and recognizes the three 
dimensional image A which is a comparison interpretation-of-radiogram object. 
When an interpretation-of-radiogram person inputs a picture delivery command by 
the return key of Keyboard K etc. in this state, they are CPU3a for control, a 
processor four al, and display five al. By processing, it is the monitor Ml concerned. 
The tomogram for the displayed three dimensional image A passes one coma at a 
time around. 

[0077] And while an interpretation-of-radiogram person looks at the tomogram 
displayed one by one, arbitrary slice positions (slice number), for example, a slice 
number, specify the tomogram ALA for LA (l <=LA <=N). 

[0078] Then, an interpretation-of-radiogram person moves a lever to the left, and 
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chooses a three dimensional image B (the displayed tomogram). Where this lever is 
moved to the left, CPU3a for control controls a three dimensional image B. Therefore, 
like the case of a three dimensional image A, when an interpretation-of-radiogram 
person inputs a picture delivery command by the return key of Keyboard K etc., it is 
the monitor M2 concerned. It passes one coma of tomograms for the displayed three 
dimensional image B at a time around, while an interpretation-of-radiogram person 
looks at the tomogram for the three dimensional image B displayed one by one — 
Tomogram ALA and an anatomical fault position — abbreviation — the same 
tomogram is specified ( drawing 8 referring-toS, however drawing 8 show the 
relation between three dimensional images "A, B") thus, an 
interpretation-of-radiogram person — the display tomogram for a three dimensional 
image A, and abbreviation — the same tomogram (getting it blocked tomogram pair) 
can be specified 

[0079] It is the switch SM 1 first corresponding to [ when, comparing two or more sets 
of three dimensional images on the other hand ] the criteria tomogram in the 
interpretation-of-radiogram person. It pushes and is a monitor Ml. A three 
dimensional image A is chosen. And an interpretation-of-radiogram person is CPU3a 
for control, a processor four al, and display five al by pushing for example, the 
following tomogram display-command switch N. By processing, it is the monitor Ml 
concerned. The tomogram for the displayed three dimensional image A passes one 
coma at a time around. 

[0080] While an interpretation-of-radiogram person looks at the tomogram displayed 
one by one, arbitrary slice positions (slice number), for example, a slice number, 
specify the tomogram ALA for LA (l <=LA <=N). 

[0081] Next, an interpretation-of-radiogram person specifies the three dimensional 
image it indicates [ three dimensional image ] by synchronous. A now and 
interpretation-of-radiogram person is a monitor M3. The displayed three 
dimensional image C and monitor M6 Suppose that he wants to carry out the 
comparison interpretation of radiogram of the displayed three dimensional image F 
with a three dimensional image A. this time — an interpretation-of-radiogram person 
first — switch SM 3 choosing the following tomogram display-command switch 
N etc. -- operating it - monitor Ml the tomogram ALA for the displayed criteria, and 
abbreviation — the tomogram for the same anatomical fault position (namely, 
tomogram pair) is chosen It is SMI after this 1st specification of a tomogram pair 
finishes. SM3 It is SMI when it chooses simultaneously. SM3 It is SMI until it is 
turned on (lighting) simultaneously and cancels this. It is SM3 when it pushes. It is 
turned on simultaneously (getting it blocked, the switch SM 1 and the switch SM 3 
synchronize). In addition, it is SMI, pushing the SHIFT key, if it is difficult to turn 
on simultaneously. SM3 You may push one by one. In this case, control CPU3a judges 
that it is pushed simultaneously, while the SHIFT key is pushed. Such how to use the 
SHIFT key has the feature that three or more things can be chosen easily, compared 
with pushing a switch simultaneously. However, it is a monitor M3 because of 
comparative facilities so that it may mention later. It is a monitor M2 about the 
tomogram displayed on the position. When it is made to move, it is M3 
simultaneously. It becomes off and M2 is turned on. 

[0082] Next, switch SM 6 It is a monitor M6 by choosing and operating the following 
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tomogram display-command switch N etc. A tomogram is displayed one by one and 
a plain-gauze cone tomogram is chosen for the alignment of arbitrary slice positions. 
[0083] And switch SM 3 It is a monitor M3 by choosing and operating the following 
tomogram display-command switch N etc. A tomogram is displayed one by one. 
monitor M6 a tomogram and abbreviation the same tomogram is chosen (at this 
time, switches SMI and SM3 are switched on simultaneously, and also pass the 
tomogram for a monitor Ml around synchronizing with the tomogram for a monitor 
M3 passing around having - abbreviation — the same tomogram is displayed) By 
this processing, the 3-dimensional each pictures A, C, and F can be associated 
indirectly. In order to cancel the synchronization during this switch, synchronous 
canceling-switch C is used. For example, when Switch C is pushed, it is a switch SM 
1. If pushed, it is a switch SM 1. All synchronizations are canceled, if the 
synchronization between other switches is canceled and nothing is pushed. 
[0084] At the above example, they are a monitor Ml, a monitor M3, and a monitor 
M6. The specification is performed by the procedure of the three-dimensional-image 
A-> three dimensional image C and the three-dimensional-image F-> three 
dimensional image C (and the three dimensional image A which synchronizes), 
although the displayed three dimensional image was chosen as an object of the 
comparison interpretation of radiogram and the tomogram pair was specified. 
However, as long as it is not limited in this way and a three dimensional image A, a 
three dimensional image C, and a three dimensional image F are associated 
indirectly in short, what procedure may be used for this procedure. This word of 
being related indirectly means the case (the three dimensional image A and the three 
dimensional image F are indirectly associated through the three dimensional image 
C) as there is at least one tomogram pair between a three dimensional image A and 
a three dimensional image C and there is at least one tomogram pair between a three 
dimensional image C and a three dimensional image F. 

[0085] Therefore, monitor Ml -M6 [ when choosing the displayed 
three-dimensional-image data "A-F" as an object of the comparison interpretation of 
radiogram and specifying the tomogram pair ] the case where the method of choosing 
a tomogram pair with the criteria tomogram A from three-dimensional-image B-F is 
used -- an interpretation-of-radiogram person — the first slice position LA Tomogram 
ALA and an anatomical fault position - abbreviation the same tomogram will be 
specified, passing three-dimensional-image B-F around, respectively and or 
specification of the tomogram pair was completed ■- or the first Tomogram ALA and 
anatomical fault position abbreviation -- from the inside of the three dimensional 
image A which serves as criteria when there is no same tomogram — a degree — 
tomogram ALA1 for the desired slice position LA 1 while specifying — the tomogram 
ALAl an anatomical fault position - abbreviation the same tomogram is specified 
in the same procedure out of a three dimensional image "B-F" 

[0086] and the tomogram and anatomical fault position in the three dimensional 
image A the number of sheets which an interpretation-of-radiogram person needs, 
and all the three dimensional images "B-F" that compare were moreover hereafter 
specified to be - abbreviation - it has at least one same tomogram (a three 
dimensional image "A-F" is associated indirectly) — specification of the tomogram in 
three-dimensional-image A-F is performed like, respectively 
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[0087] When a tomogram pair is specified, the slice position (slice position of a 
tomogram where it was specified in Tomogram ALA (slice position LA) and the 
3-dimensional each picture "B-F" (slice number)) of each tomogram which forms the 
first tomogram pair, and the slice position of each tomogram which forms other 
tomogram pairs are mutually associated by processing of CPU3a for control, and is 
memorized by main-memory 3b by it. 

[0088] Moreover, after specification of this tomogram pair finishes when the number 
of the three dimensional images which carry out the comparison interpretation of 
radiogram is two (a three dimensional image A and a three dimensional image B) 
(when it is got blocked and specification of a tomogram pair is performed using the 
picture specification part 11), it is the picture specification part II. An erection state 
is carried out (it has a lever right in the middle). In addition, as a tomogram pair 
simultaneous display command mentioned later, this expresses the mode 
(synchronous mode) for the tomogram which makes the tomogram pair between a 
three dimensional image A and a three dimensional image B synchronizing, and 
being displayed, when a command is inputted from Keyboard K (Step 107). 
[0089] Then, CPU3a for control is monitor Ml *M6 as which each tomogram in the 
three-dimensional-image data "A-F" which form a tomogram pair was displayed, 
respectively. Physical relationship is based on the quota data memorized by main 
memory 3b. It investigates whether the number of whether it is displayed on the 
upper and lower sides which each tomogram in the specified 
three-dimensional-image data "A-F" concerned adjoined mutually, or right and left, 
and its adjoining tomograms has increased most, and — each — processor 4al -4ak 
Display 5al -5ak It judges whether assignment is changed or not (Step 108). case 
[ consequently, ] there are few tomograms which each tomogram in the 
three-dimensional-image data "A-F" concerned does not adjoin mutually, or adjoin 
judgment of Step 108 YES becoming — Step 109 -- setting - each - processor 4al 
-4ak Display Sal -5ak Assignment is changed and the result is memorized to main 
memory 3b. And it is processor 4a 1 -4ak about quota change instructions. It sends. 
[0090] For example, each tomogram which the number of the specified 
three-dimensional-image data is two, and forms the tomogram pair in the two 
three-dimensional-image data is a monitor Ml. And M3 When displayed, the two 
tomograms do not adjoin (refer to drawing 4 ). (when it is got blocked and assigned 
to two three-dimensional-image data processors four al and four a3) Therefore, 
CPU3a for control is a processor four al to 4a3 about the instructions which change 
the assignment which is a processor (four al and four a3) to two 
three-dimensional-image data, for example (four al and four a2). It sends. 
[0091] Processor four al to 4a6 When quota change instructions are sent, it is 
memory 4cl to 4c6 about the change instructions. Monitor Ml -M6 corresponding to 
assignment for the tomogram data which read and are sent based on the changed 
assignment Processing to display is performed (Step 109). 

[0092] When the number of the tomograms which each tomogram in the 
three-dimensional-image data "A-F" concerned adjoins mutually, or adjoin on the 
other hand is the maximum, the result of judgment of Step 108 is NO and progresses 
to Step 110. 

[0093] In addition, with this operation gestalt, since it is displayed on the upper and 
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lower sides which adjoined mutually, or right and left, three-dimensional-image data 
"A-F" do not perform change processing. 

[0094] And an interpretation-of-radiogram person is the switch SM 1 with which the 
tomogram pair was specified - SM6. It chooses simultaneously. At this time, they are 
a switch SM 1 - a switch SM 6. It is a switch SM 6, for example until it turns on 
simultaneously (lighting) and cancels this. If it pushes, they will be all the remaining 
switches SM 1 - SMS. It is turned on simultaneously. Thus, it relates indirectly, and 
it can be got blocked and a 3-dimensional each picture "A-F" can be synchronized. In 
addition, synchronous canceling-switch C is used for canceling this synchronization. 
For example, it is SMI when synchronous canceling-switch C is pushed. It is SMI if 
pushed. All synchronizations are canceled, if the synchronization between other 
switches is canceled and nothing is pushed. 

[0095] On the other hand, CPU3a for control is a processor four al to 4a6. It receives 
and the notice of having gone into the synchronous mode and criteria data are sent 
(Step 110). 

[0096] Subsequently, CPU3a for control performs alignment processing of the 
direction between faults of a 3-dimensional each picture "A-F" after Step 111. 
[0097] That is, CPU3a for control sets up the coordinate (it considers as a 
z-coordinate) of the interval direction (getting it blocked body axis (the direction of 
z)) of the three dimensional image of both sides with some two three dimensional 
images (with this operation gestalt, it considers as the three dimensional image A 
used as criteria, and the arbitrary three dimensional images B) as follows using a 
slice number and a fault interval out of the three dimensional image "A-F" 
containing the above-mentioned tomogram pair (Step 111). 
[0098] 

[Equation l] 

[0099] And CPU3a for control judges whether the number of tomogram pairs between 
a three dimensional image A and a three dimensional image B is a couple (Step 112). 
Consequently, when it is YES, in Step 112, the tomogram pair of the specified couple 
calculates which position is corresponded to with each coordinate, and the amount of 
gaps between coordinates is calculated. For example, the coordinate of a tomogram 
pair of a three dimensional image "A, B" is zA 0, respectively. zB 0 If it carries out, 
to the thing of a three dimensional image A, the coordinate of a three dimensional 
image B has shifted as (zB 0-zA 0), and is the arbitrary coordinates zB of the 
3-dimensional picture B. It is zA by zA+ (zB 0-zA 0). It is changed into a coordinate 
(Step 113). 

[0100] Moreover, it is zA which judgment of Step 112 serves as NO when there are 
more specified tomogram pairs than a couple, and is decided by the above-mentioned 
(l) formula in Step 114 based on two or more position data of a tomogram pair. A 
coordinate and zB Processing from which conflict between coordinates serves as the 
minimum is performed, and it is zA. A coordinate and zB The relative amount of gaps 
between coordinates is calculated. It is ze about the relative amount of gaps of now 
and these coordinates. When it carries out, the error E between tomogram pairs can 
be expressed like the following formula. 
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[0101] 

[Equation 2] 



In addition, the tomogram pair specified here is s pairs, and is zA i. zB i It considers 
as the i'th z-coordinate (i= 1, 2, --, s) of a tomogram pair. The following formula will 
be obtained if (2) formulas are solved as "delta E/delta ze =0" in order to make Error 
E into the minimum. 
[0102] 

[Equation 3] 



[0103] Therefore, it is zB like the time of one pair. Arbitrary coordinates are zA+ze. 
It is changed into the coordinate of zA. This relative amount ze of gaps All the three 
dimensional images (Tomogram A and Tomogram B) used as the object are 
memorized in main memory 3b in a control unit 3 (Step 114). And processing of 
CPU3a for control shifts to Step 115. 

[0104] Between three dimensional images "B, C", CPU3a for control repeats the 
processing mentioned above also to three-dimensional-image "between C and D" 
performs it, and associates indirectly the relative relation of the coordinate of all 
three dimensional images "A-F." With this "indirect target", in addition, for example, 
the z-coordinate of a three dimensional image A and the z-coordinate of a three 
dimensional image B, The z-coordinate of a three dimensional image B, the 
z-coordinate of a three dimensional image C, the z-coordinate of a three dimensional 
image C and the z-coordinate of a three dimensional image D, Become -- and, finally 
it is related the z-coordinate of a three dimensional image F, the z-coordinate of a 
three dimensional image A, and in the shape of a chain, Like the z-coordinate of a 
three dimensional image A, the z-coordinate of a three dimensional image B and the 
z-coordinate of a three dimensional image A, the z-coordinate of a three dimensional 
image C and the z-coordinate of a three dimensional image C, the z-coordinate of a 
three dimensional image D, and --, it means that a three dimensional image A - a 
three dimensional image F are associated mutually (relatively). In addition, CPU3a 
for control can also choose the pair of relation and a cone three dimensional image 
based on each z-coordinate of the three dimensional image "A-F" concerned in a 
3-dimensional each picture "A-F" at this time (Step 115). 

[0105] And as for CPU3a for control, the relative relation of the coordinate of all 
three dimensional images "A-F" judges whether it is related indirectly (Step 116). 
[0106] When the coordinate of a three dimensional image "A-F" is not associated 
relatively, judgment of Step 116 serves as NO, returns to Step 115 mentioned above, 
and repeats the processing mentioned above. 

[0107] Since the z-coordinate of all three dimensional images "A-F" is associated in 
the shape of a chain as a result of judgment of this step 116 in YES, it progresses to 
processing of Step 117. 

[0108] In processing of Step 117, CPU3a for control recomputes this amount of gaps 
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based on the amount of gaps between the z-coordinates of the 3-dirnensional each 
picture "A-F" memorized by main memory 3b in the amount of gaps on the basis of 
the criteria three dimensional image A. The amount of gaps of the three dimensional 
image B to the criteria three dimensional image A For example, gAB, The amount of 
gaps of the three dimensional image [ as opposed to gBC and a three dimensional 
image C for the amount of gaps of the three dimensional image C to a three 
dimensional image B ] D gCD, If the amount of gaps of the three dimensional image 
[ as opposed to gDE and a three dimensional image E for the amount of gaps of the 
three dimensional image E to a three dimensional image D ] F is set to gEF, the 
formula which asks for the position where a three dimensional image B corresponds 
will become M zA+ (gAB) M from the arbitrary positions (z-coordinate) of the criteria 
three dimensional image A. Similarly, the formula which asks for the position where 
three dimensional images C, D, E, and F correspond becomes "zA+ (gAB+gBC)", n zA+ 
(gAB+gBC+gCD)", "zA+ (gAB+gBC+gCD+gDE)", and "zA+ 

(gAB+gBC+gCD+gDE+gEF)" from the arbitrary positions of the criteria three 
dimensional image A, respectively. Generally from such each relative relation, 
asking for the whole relation is performed widely. Moreover, many algorithms 
realized on a computer are also proposed. 

[0109] Thus, the amount of gaps of the coordinate of the 3-dimensional each picture 
"B-F" over the coordinate of the called-for criteria three dimensional image A is the 
corresponding processor four al to 4a6. Memory 4cl to 4c6 It memorizes. The amount 
of gaps of each coordinate corresponding to a normal coordinate becomes a thing in 
parenthesis 0 in the aforementioned example. That is, alignment of "A-F" can be 
performed between 3-dimensional each pictures by considering this amount of gaps 
to the coordinate used as the criteria of a criteria three dimensional image (Step 117). 
[0110] Then, it is each processor four al to 4a6 about the display command which 
processing shifts to processing of Step 118 of drawing 6 , and expresses the purport 
which CPU3a for control synchronizes the slice position used as arbitrary criteria, 
i.e., the tomogram pair of the z-coordinate corresponding to the slice position, and is 
displayed. It sends. In addition, this slice position may be defined beforehand and 
may be separately specified from input section 3c. Moreover, it is good also as a slice 
position of the beginning of the criteria tomogram A (Step 118). Processor four al to 
4a6 CPU four bl to 4b6 The inputted slice position and memory 4c 1 to 4c6 It shifts, 
alignment between 3-dimensional each pictures is performed based on an amount, 
and the memorized z-coordinate (Zal, Zbl, — , Zfl) which serves as criteria, 
respectively is computed (Step 119). 

[0111] and - each - CPU4bl -4bk It judges whether tomogram data exist in the 
computed z-coordinate position (Zal, Zbl, --, Zfl) (Step 120). If NO, i.e., tomogram 
data, does not exist as a result of this judgment, it asks for the tomogram data of this 
computed z position (Zal, Zbl, --, Zfl). 

[0112] The view in this case is explained with reference to drawing 9 . if a three 
dimensional image fixes a pixel and plots a pixel value in the direction of z, as shown 
in drawing 9 (a) and (b) — fixed interval zd every - the value will be recorded That is, 
it becomes the problem which presumes the value between sample points in the state 
where it is sampled. Therefore, the value of a certain pixel position can be calculated 
by performing interpolation processing shown in the reference (l) mentioned later. 



24 



By performing this processing to all pixels, the tomogram data in a z-coordinate 
position without tomogram data can newly be created. In addition, in the example of 
drawing 9 (b), the case where primary interpolation (alignment) is used as the 
interpolation technique is introduced. 

[0113] namely, - Step 114 - CPU four bl to 4b6 of each processor Tomogram data 
before and behind the computed z-coordinate position (Zal, Zbl, Zfl) (in drawing 
9 (b)) zO, zO+zd, z0+2zd, --, z0+(n) zd Interpolation processing using each data is 
performed. The new tomogram data corresponding to the computed z-coordinate (Zal, 
Zbl, --, Zfl) are created, respectively, and it is the picture storage section 4cl to 4c6. 
It memorizes (Step 12l). 

[0114] On the other hand, if it is YES as a result of judgment of Step 120, it will shift 
to processing of Step 122. 

[0115] and each processor four al to 4a6 CPU four bl to 4b6 the criteria z-coordinate 
(Zal, Zbl, and --) memorized by the picture storage section 4cl to 4c6 "The tomogram 
data corresponding to Zfl A (Zal), B (Zbl), --, F (Zfl), i.e., abbreviation," - the same 
tomogram data pair "A (Zal) of an anatomical fault position - B (Zbl), --, F (Zfl)" - 
respectively - reading - memory 4cl to 4c6 the display pixel (pixel) size which is the 
1st display condition while referring to - An image processing is performed 
according to the set points, such as a kind of the interval of the tomogram to display, 
WW (window width of face) and WL (window level), the angle of rotation to the 
absolute coordinate system of the analyte of system of coordinates, and filter. In 
addition, it is equivalent to making the body of the same size into the same size also 
on a picture to make pixel size in agreement, as shown in drawing 10 . That is, all the 
three dimensional images "A-F" created serve as the same pixel size by doubling all 
three dimensional images "B-F" with the three dimensional image "A" used as the 
criteria of a certain display mode. Moreover, it is equivalent to the same structure 
being observable from the same angle to make system of coordinates in agreement 
with the criteria tomogram A, as shown in drawing 11 . That is, rotation processing 
of data etc. has been performed to double the system of coordinates of all three 
dimensional images "B-F" with the system of coordinates of a certain criteria three 
dimensional image A. However, in this drawing 11 , although only rotation in a 
tomographic layer is performed, three-dimensions-rotation which changes the 
inclination of a tomographic layer can be processed similarly. If these processings 
are doubled and are performed, even the comparison for every pixel will become 
possible. The method of doubling pixel size and system of coordinates with criteria 
data is realizable combining the coordinate transformation technology (rotation and 
enlarging or contracting) and interpolation technology which are widely known with 
reference (l) etc. The example which combined these is touched by reference (2). 
Moreover, about the geometric amendment which performs same processing and 
which receives distorted, it is shown in reference (3), and it is widely general and is 
used. 

[0116] In addition, only for the angle-of-rotation information over the criteria data 
of system of coordinates, when angle doubling of system of coordinates is inadequate, 
or when there is no information on the angle of rotation to the absolute coordinate 
system of an analyte in the target three dimensional image, the tilt angle of system 
of coordinates can also be presumed using the information (record, storage, etc.) and 
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anatomical knowledge at the time of data collection (Step 122). 

[0117] And each CPU four bl to 4b6 Tomogram data pair "A (Zal) to which the image 
processing was performed, and display five al to 5a6 which was able to assign B 
(Zbl), --, F (Zfl)" It sends (Step 123). Each display five al to 5a6 The sent tomogram 
data Image processings and brightness, such as gamma-characteristics conversion 
which is the 2nd display condition to B (Zbl), --, F (Zfl)'\ the tomogram "A (Zal), B 
(Zbl), F (Zfl)" after setting up contrast etc. monitor Ml -M6 It displays to the 
same timing (Step 124). 

[0118] At this time, an operator is the following tomogram display-command switch 
N of the keyboard K of input section 3c, or the picture specification part 12 0. or the 
instructions which operate Trackball T and display the following tomogram pair 
inputting (single action) - Or the instructions (single command) which the following 
tomogram pair which predetermined interval deltad Is separated from the tomogram 
pair displayed from the keyboard K of input section 3c etc. based on the timing 
beforehand defined like an animation is synchronized, and are displayed one by one 
are inputted, the tomogram pair displayed according to single action into which 
CPU3a for control was inputted, or the single command — the predetermined interval 
remote from "A (Zal), B (Zbl), --, F (Zfl)" the instructions which the following 
tomogram pair is synchronized and are displayed — each processor four al to 4a6 
CPU four bl to 4b6 It sends (Step 125). In addition, this predetermined interval is 
fault interval deltad of the criteria tomogram A in this case. In addition, 
predetermined interval deltad can be changed during the interpretation of 
radiogram. While this can perform an exact diagnosis by observing the field to 
observe finely, an uninterested field (for example, low part of possibility of having 
caused the illness) can save interpretation-of-radiogram time by observing coarsely 
not much. 

[0119] each - CPU4bl -4bk the z-coordinate (Za2, Zb2, --, Zf2) of a position which 
predetermined interval deltad is separated from the present display image when the 
following tomogram pair display command was received - being based — tomogram 
data "A (Za2), B (Zb2), --, F (Zf2)" - image-memory 4el -4ek from - it reads to the 
same timing When there are no tomogram data in the position, the same processing 
as Step 121 and Step 122 is performed, and tomogram data are created. This read 
tomogram data "A (Za2), B (Zb2), --, F (Zf2)" is monitor Ml -M6 after the same 
processing as Steps 123 and 124 was performed. It is displayed to the same timing 
(Step 126). 

[0120] And it judges whether CPU3a for control performs a tomogram pair display to 
every predetermined interval deltad as it is (Step 127). When instructions showing 
the purport which wants to end a tomogram pair display from input section 3c are 
inputted now, the result of this judgment serves as NO and ends processing. 
Moreover, when the following tomogram pair display command is inputted from 
input section 3c, or when it is the single command mode, processing of CPU3a for 
control shifts before execution of Step 118, and since the processing mentioned above 
is repeated hereafter, the display of a tomogram pair is performed one by one to every 
predetermined interval deltad. 

[0121] the case of for example, the single command mode, i.e., a dynamic-image 
display mode, each monitor Ml -M6 **** abbreviation the tomogram for the 



26 



same anatomical position synchronizes, respectively, and is displayed one by one 
[0122] And when the tomogram data which form the tomogram pair display end 
instructions from input section 3c or a tomogram pair are lost, the result of judgment 
of Step 127 serves as NO, and ends processing. 

[0123] it stated above according to [ like ] this example -- the beginning - an 
interpretation-of-radiogram person - an anatomical fault position -- abbreviation - 
if some same tomogram pairs are specified - the anatomical fault position out of two 
or more 3-dimensional pictures - abbreviation - it is derived automatically (setup), 
and further, the tomogram pair synchronizes to predetermined timing, and the same 
tomogram pair is displayed Therefore, an interpretation-of-radiogram person can 
perform very difficult operation which derives the tomogram pair at the time of 
performing the comparison interpretation of radiogram of getting it blocked and 
doubling an anatomical fault position, by easy operation. Consequently, while an 
interpretation-of-radiogram person's burden mitigates sharply, the comparison 
interpretation of radiogram can be performed very easily. 

[0124] Moreover, two or more tomogram pairs can also be displayed one by one for 
every predetermined interval. That is, conventionally, although the alignment of the 
anatomical fault position by the difference in the fault interval between the two or 
more tomogram pair was required when displaying two or more tomogram pairs one 
by one, since it becomes unnecessary to perform the alignment, very easy moreover 
by this example, the comparison interpretation of radiogram can be performed 
speedily. 

[0125] Furthermore, since all the tomogram pairs displayed synchronously are 
displayed by the same display mode (WW, WL, a look-up table, the kind of filter, etc. 
are the same), the same pixel size, and the same system of coordinates, in case an 
interpretation-of-radiogram person does the comparison interpretation of radiogram, 
it becomes unnecessary to perform an excessive setup and they can reduce an 
interpretation-of-radiogram person's effort sharply. 

[0126] The tomogram pair displayed further again synchronizing with the case 
where two or more monitors are being arranged by the layered structure is 
automatically displayed on the monitor of the position which adjoined, respectively. 
That is, since a tomogram pair is displayed on the position (monitor) which is easy to 
compare, it can make an interpretation-of-radiogram person's burden mitigate 
without an interpretation-of-radiogram person doing excessive operation. Of course, 
each monitor may be located in a line without having not made structure of a monitor 
into the layered structure, for example, having ranked with width 1 train or vertical 
1 train and containing two or more monitors in one equipment. 

[0127] In addition, in this example, various deformation when not changing the 
summary of this invention is possible. 

[0128] - processing **** of Step 101 of modification 1 drawing 5 - although two or 
more three-dimensional-image data were read, this data to read may be not 
three-dimensional-image data but a raw data (projection data) group (the raw data 
group acquired by CT equipment 1 is read directly) In this case, it sets to processing 
of Step 102 and is CPU4bl -4bk. It is monitor Ml -Mk about two or more 
three-dimensional-image data which carried out reconstruction processing of the 
sent raw data group, and were obtained as a result of this processing. It is made to 
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display. In this case, in picture interpolation processing of Step 121 of drawing 6 , 
and Step 126, you may use two or more of the three-dimensional-image data by which 
reconstruction processing was carried out. Moreover, when X-ray CT scanners 1 are 
three dimensions CT like helical scan (called a spiral scan and a spiral scan) CT and 
the cone beam CT (i.e., when the modality which acquired the raw data has the 
information which can perform picture reconstruction in three dimensions), the 
three dimensional image of the target position (z-coordinate) can be directly 
reconfigurated from the raw data. 

[0129] ■ As long as performing the modification 2 comparison interpretation of 
radiogram and its candidate for comparison have clarified beforehand, after 
processing Step 106 of drawing 5 beforehand, you may perform processing of Step 
122 of drawing 6 , and Step 123 in the stage which displays the first tomogram. In 
this case, since it is judged that two or more three-dimensional-image data of all read 
are the candidates for comparison, processing of Step 122 and Step 123 is performed 
automatically. 

[0130] - Display Sal -5an in modification 3 drawing 1 and drawing 2 A monitor Ml - 
Mn A display or a window is sufficient. Moreover, display Sal -San You may be the 
system which displays two or more pictures on one, some displays, or a window 
(multi-coma display). In this case, each tomogram which forms a tomogram pair is 
displayed on the field which displays one coma (picture of one sheet), respectively. 
Furthermore, display Sal-San You may have hard copy equipment in which a 
multi-coma display (print) is possible. In this case, each tomogram which forms a 
tomogram pair is displayed on the field which prints one coma (picture of one sheet), 
respectively (print). 

[0131] - modification 4 this example setting display Sal "San if there are more 
numbers than the number of tomogram pairs by which it is indicated by synchronous 
control unit 3a each processor 4al -4am Two or more display Sal ~5an(s) By 
assigning, you may display the tomogram for 1 inspection picture group (three 
dimensional image) per plurality. 

[0132] For example, if the number of tomogram pairs sets to two (three dimensional 
image "A, B"), as shown in drawing 12 Monitor Ml -M6 of each display five al to 5a6 
(drawing 12 explains as six pieces) Display five al to 5a3 (Ml -M3) inside It is 
assigned to processor 4ai (three dimensional image A), and display five a4 to 5a6 (M4 
-M6) is assigned to processor 4aj (three dimensional image B). In this example, since 
two or more tomograms in a three dimensional image can be simultaneously 
compared so that drawing 12 may also show, not only a superficial comparison but 
a three-dimensional comparison can be attained, and a comparative precision can be 
raised. 

[0133] - Set in the modification 5 modification 3 and they are each monitor Ml - Mn. 
You may make two or more viewing areas arrange in the shape of [ of a m line n train 
(m and n are the two or more natural numbers) ] a matrix, as shown in drawing 13 
(a) and (b) (in drawing 13 , a monitor Ml and two of M2 shall have the viewing area 
of two-line two trains). 

[0134] and this time - CPU3a for control ■- each monitor Ml -Mk the display 
position of a tomogram pair to display either [ at least ] the position of the line 
writing direction of the viewing area, or the position of the direction of a train — each 
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-- monitor Ml -Mk You may make it correspond mutually between viewing areas, for 
example, the tomogram a which forms the tomogram pair of a three dimensional 
image A as shown in drawing 13 (a) -■ the left top corner (an one-line 1 train portion 
--) of the viewing area of a monitor Ml the case where it is displayed for being 
referred to as "1-1" below monitor M2 The tomogram b which forms the tomogram 
pair of the three dimensional image B displayed as shown in drawing 13 (b), it is 
displayed on the viewing area ("-- one-line 2 train partial; "1-2" or two-line 1 train 
partial; "2-1") which is displayed on the same viewing area "1-1" of the monitor M2 
concerned, or adjoins As shown in drawing 14 (a), moreover, the tomogram for eye 
n-1 slice watch of a three dimensional image A "A", The tomogram for eye tomogram 
"U" n+2 slice watch "E" [ for eye tomogram "I" n+1 slice watch ] [ for eye n slice 
watch ] Respectively, it is a monitor Ml. A viewing area "1-1", "1-2", "2-1", tomogram 
"** of the three dimensional image B which forms a tomogram pair with each 
tomogram "A, I, U, and E", respectively when displayed on "2-2" (two-line 2 train 
portion) -- it is — obtaining — obtaining — " — monitor M2 It is displayed on a viewing 
area "1-1", "1-2", "2-1", and "2-2." 

[0135] namely, -- this modification -- many tomogram pairs -- simultaneous — each -- 
monitor Ml -Mk It is displayed, and -- for example, -* each -- monitor Ml -Mk each 
tomogram which forms a tomogram pair when the viewing area is formed in the 
shape of [ of two line two trains ] a matrix — the monitor Ml -Mk concerned It will 
be displayed on the viewing area (for example, either [ at least ] the line or the train 
corresponds) which was able to take correspondence in between. That is, an operator 
can display two or more tomogram pairs simultaneously in the state of a comparison 
interpretation-of-radiogram plain-gauze cone, and the precision of the comparison 
interpretation of radiogram can be raised more. 

[0136] - In the processing which specifies the tomogram pair in processing of Step 
107 of modification 6 drawing 5 , you may perform the specification processing 
automatically using the characteristic quantity of a three dimensional image. The 
method will be calculated from a shift amount when a correlation coefficient becomes 
[ the amount of gaps between three dimensional images ] the maximum, if the 
cross-correlation (cross-correlation) coefficient between three dimensional images is 
computed moving one of the two's picture. In addition, about the correlation 
operation, it is widely introduced by reference (3) etc., and the example which used 
it as a method of presuming the amount of gaps between pictures is introduced by 
reference (4). Moreover, since only the z-axis needs to take correspondence, you may 
take correspondence by creating a false SUKYANO gram image and giving a 
2- dimensional correlation operation to this SUKYANO gram image by what (it 
asking for the curvilinear integral of the three dimensional image on a straight line 
perpendicular to plane of projection for every picture) each inspection picture is 
projected on plane of projection parallel to the z-axis for by the parallel beam system. 
[0137] For example, processing shown in drawing 15 is performed as a substitute of 
Step 107. namely, the control command from CPU3a for control responding -■ each 
processor four al to 4a6 Picture storage section four el to 4e6 Shell 
three-dimensional-image data "A-F" are read (step 107a). the 
three-dimensional-image data "A-F" -- being based — false SUKYANO gram data "Si 
-S6" creating -- the picture storage section four el to 4e6 It stores (step 107b). 
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[0138] then, the false SUKYANO gram data "Si -S6" with which CPU3a for control 
was created receiving -■ two-dimensional correlation data processing - carrying 
out -* an anatomical fault position - abbreviation the same tomogram pair group 
is extracted (step 107c) (specification) Hereafter, Steps 108-127 which shifted to Step 
108 and were mentioned above are processed. 

[0139] That is, although it falls a little compared with the technique of the precision 
of the amount of gaps the technique of shifting using a 2-dimensional correlation 
operation to a false SUKYANO gram image, and presuming an amount to taking 
much time although the precision of the amount of gaps presumed is high when the 
technique of shifting using a three-dimensions correlation operation and presuming 
an amount is used is presumed to be shifting using a three-dimensions correlation 
operation, and presuming an amount, it is for the ability to be able to process in a 
short time. Furthermore, the precision of the amount of gaps presumed can also be 
raised by what plane of projection (the degree of projection angle) is changed, and is 
done for multiple-times processing (plane of projection is changed and processing of 
step 107b and step 107c is repeated). These processings are performed by choosing 
automatically combination with which the three dimensional image which are all the 
candidates for comparison is related indirectly. 

[0140] - In modification 7 modification 6, the information which contributes to the 
precision of the amount of gaps presumed in a picture greatly may be emphasized 
beforehand, or may be extracted. For example, since one of the information which 
contributes to the information greatly is boundary information, it may perform edge 
emphasis, edge extraction processing, etc. using a high-pass filter, a differentiation 
filter, etc. beforehand. The special feature of this processing is in the place which can 
presume the amount of gaps with a sufficient precision, even when the pixel where 
a pixel value is not saved by the difference among modality or collection conditions 
exists. 

[0141] - in modification 8 modification 6, it is described by many papers, such as 
reference (3), in the field with few features (others - the field which made a field and 
distinction hard to attach smoothly) that the precision of the amount of gaps 
presumed is not so good then -- without it performs a correlation operation in all 
fields a field with much characteristic quantity (others — a field and the field which 
distinction tends to attach) one or more choosing — the result (mutually related 
high shift amount.) of the correlation operation the tomogram pair to which the shift 
amount of these z shaft orientations corresponds expressing -■ the procedure of 
Step 107, Step 111 - Step 121 may perform alignment by computing and considering 
this result to be the result specified from input section 3c of Step 107 the same way 
[0142] Moreover, when an operator chooses a tomogram and ROI, it may specify, and 
the field with much characteristic quantity performs frequency analysis, they are 
meanses, such as choosing a part with many high frequency components, and each 
processor or a control unit may specify it automatically. 

[0143] - In a certain case, in processing of Step 114 of modification 9 drawing 7 , the 
tomogram pair specified for the alignment between three dimensional images may 
associate three or more pairs of z-coordinates locally using two or more tomogram 
pairs which are in near without using all tomogram pairs, since a z-coordinate is 
associated. Like drawing 16 (a), between three dimensional images "A, B" For 
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example, tomogram pair " (Al-Bl), When (Ak-Bk) and {(Ap-Bp )l<k<p"} are specified, 
Alignment of a tomogram pair (Al-Bl) and the tomogram which was computed using 
(Ak-Bk) and which shifts and exists between a tomogram pair (Al-Bl) and (Ak-Bk) 
or near it based on an amount (for example, referred to as Gk) is performed, namely, 
-- drawing 16 (-- b --) -- being shown -- as -- a tomogram "-- A one - Ak " -- 
between - a tomogram - "-- Af -■ Ag -- Aj - " - a tomogram - "-- B -- one - Bk " " -- 
between -■ a tomogram "-- Bf -- Bg -- Bj " -- a position - the above gap - an 
amount Gk It can express. Similarly a tomogram pair (Ak-Bk) and alignment of the 
tomogram which was computed between (Ap-Bp(s)) and which shifts and exists 
between a tomogram pair (Ak-Bk) and (Ap-Bp) or near it based on an amount (for 
example, referred to as Gp) are performed, namely, - drawing 16 - (-- c —) - being 
shown as - a tomogram -- "-- Ak - Ap - " between a tomogram Am - An 

Ao - " -- a tomogram - Bk - Bp - " -- between - a tomogram "-■ Bm Bn - 
Bo -- " a position the above — gap - an amount — Gp It can express. 
[0144] This is effective in suppressing gap of a z'coordinate also for the case where it 
compares between the pictures at the time of photoing an analyte with a physique 
difference, and what has the the same physique as much as possible in postures 
having differed somewhat at the time of photography etc. 

[0145] - When creating the following tomogram pair in picture interpolation 
processing of Step 121 of modification 10 drawing 6 , and Step 126, the ratio of the 
distance to the tomogram pair which exists forward and backward may create the 
tomogram for the same position. Like drawing 17 , between three dimensional 
images "A, B" For example, tomogram pair " (Al-Bl), It is the case where (Ak-Bk) 
and {(Ap-Bp )l<k<p"} are specified, between a tomogram pair (Al-Bl) and 
(AK-BK(s)) - setting between the tomograms "Al -Ak" concerned — "-■ ml In case 
the tomogram for the position divided interiorly to ^nl" is displayed a three 
dimensional image B -- setting -- between tomograms "Bl -BK" - "-- ml What is 
necessary is just to display the tomogram for the position divided interiorly to :nl." 
the same - between a tomogram pair (Ak-Bk) and (Ap-Bp(s)) - setting — between the 
tomograms "Ak -Ap" concerned -- "-- m2 the time of displaying the tomogram for the 
position divided interiorly to -n2" -- a three dimensional image B -■ setting between 
tomograms "Bk-Bp" m2 What is necessary is just to display the tomogram for 

the position divided interiorly to :n2." 

[0146] In postures having differed somewhat at the time of photography etc., the case 
where it compares between the pictures at the time of photoing an analyte with a 
physique difference like a modification 9, and what has the the same physique have 
the effect of suppressing gap of a z-coordinate as much as possible, and, as for this, 
are more effective for them than a modification 9 to especially this purpose. 
[0147] - In Step 121 of modification 11 drawing 6 , the timing which creates the 
tomogram pair data for displaying one by one may create all the corresponding 
tomogram data of a position (z-coordinate) beforehand, and when the instructions 
(single command) which display the following tomogram pair display command 
(single action) or a tomogram pair one by one are inputted, it may create the 
tomogram pair data of a position. Since the former creates all tomogram pairs first, 
the time collected into creation is needed and it cannot start the display of a 
tomogram pair immediately. However, once it starts the display of a tomogram pair, 
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the rest can perform the sequential display of a tomogram pair at high speed. It is 
picture storage section 4el -4em which the latter is the former reverse, and can start 
a display immediately one by one to instead of [ which cannot perform the sequential 
display of a tomogram pair at high speed like the former ], and, on the other hand, 
memorizes each tomogram pair data to it. It has the advantage in which storage 
capacity is good at least. Furthermore, although it means in the former spending 
vainly time creating the picture which was not observed as changing a criteria 
tomogram, the latter is the stage which displays a tomogram pair and can change a 
criteria tomogram easily. 

[0148] - In processing of Steps 120-121 of modification 12 drawing 6 , in order to 
display a tomogram pair one after another, when there is no tomogram in the 
position of the computed z-coordinate, it is newly computing using interpolation 
processing. 

[0149] However, when there is no tomogram in the position (a z-coordinate position, 
tomographic layer) which should be displayed, you may display the nearest 
tomogram from the tomographic layer, for example, the case where "Aia-Bi" (i= 1, 2, 
--, N) is a tomogram pair, and a tomogram does not exist in the position of the 
tomographic layer Aia like drawing 18 as a result of performing alignment between 
three dimensional images "A, B" — nearest tomogram Ai from this tomographic layer 
Aia Tomogram Bi It displays as a corresponding tomogram. By this method, since it 
is not necessary to create the tomogram for the computed z-coordinate position 
purposely, a high-speed sequential tomogram pair display is attained. 
[0150] The processing which displays the tomogram which exists in the nearest 
position from the tomographic layer mentioned above is used, when the structure of 
the part will be extinguished, if the CT valve of the z-coordinate position computed 
using interpolation processing as shown in drawing 9 (b) is calculated when the 
structure of a part used as for example, the candidate for comparison is fine. 
[0151] That is, when such a part for comparison is fine, a new tomogram cannot be 
computed using interpolation processing, but the system which displays the 
tomogram which exists in the always nearest position can also be used. Moreover, 
the slice before and behind the z-coordinate computed when the part for comparison 
was fine can also be displayed simultaneously. 

[0152] Namely, the result which performed alignment between three dimensional 
images "A, B" as shown in drawing 19 and drawing 20 , "Aia'-Bi 1 (i= 1, 2, --, N) M is a 
tomogram pair, for example, it is tomographiclayer Ala'. When a tomogram does not 
exist in a position, as shown in drawing 20 after (NO) as a result of judgment of Step 
120 of drawing 6 as the tomogram corresponding to tomogram Bi' for tomogram Ai' 
and tomogram A(i+l) ! of a z-coordinate position which get mixed up to the 
z-coordinate position of this tomographic-layer Aia' the picture storage section 4cl 
from it reads one by one and indicates by simultaneous for every predetermined 
timing at a monitor (step 121a) In addition, simultaneously [ the place where only 
the amount of two tomograms are as for the viewing area of a monitor ] with Bi', they 
are Ai' or A(i+l)'. It displays and they are Ai' and A(i+l)' for every fixed time. You 
may make it display by turns. Moreover, you may switch a display for Ai* and A(i+l)' 
by the single command. Also in this method, since it is not necessary to create the 
tomogram for the computed z-coordinate position, a high-speed sequential tomogram 
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pair display is attained. 

[0153] Since data processing turns into only processing which asks for a z-coordinate 
in the system on which the tomogram for the position near the computed z-coordinate 
(or tomogram for the position before and behind a z-coordinate) is displayed and it 
becomes unnecessary to perform interpolation processing, without using the 
interpolation processing mentioned above, it is mitigated sharply, it becomes simple 
the constituting software hardware, and processing serves as a very cheap system. 
[0154] - With a 13 modification operation gestalt, in processing of Step 111 - Step 121, 
or Step 126, in order to display a tomogram pair one after another the 1st positional 
information of a tomogram pair being based - abbreviation - the tomogram pair 
which carries out considerable (correspondence) to the same z-coordinate and its 
same z-coordinate position of each tomogram pair - a setup (when a tomogram is in 
the position) the tomogram for the position was drawn as it was, and it set up, and 
interpolation processing was used when there was nothing - it is newly computing 
(derivation) In other words, when it judges by the so-called IF statement and a 
tomogram is in the position, the tomogram is displayed as it is, and when there is 
nothing, it is newly creating using interpolation processing. 

[0155] H owever, the interval between tomograms has a reference value for every part 
by between each hospital. For example, an ear is 1mm and a lung field is 2 etc. mm 
etc. Moreover, although the movement which photos a three dimensional image also 
in a mass screening came out, the reference value is set also to the inspection in 
recent years. For example, although there is a lung cancer medical checkup currently 
performed by the meeting (ALCA;Anti-Lung Cancer Association) which loses lung 
cancer from Tokyo as a typical example which uses CT three dimensional image for 
the mass screening, the aforementioned reference value is set to 10mm in this 
medical checkup. Thus, many three-dimensions inspection pictures are 
reconfigurated with the reference value (criteria tomogram interval). 
[0156] namely, even if a 3-dimensional each inspection picture displays a three 
dimensional image [ having read ] one by one for the reason of being created at 
intervals of the same criteria tomogram, when position gap hardly arises Once the 
same tomogram pair is specified based on the positional information between 
3-dimensional each the 1st [ of a picture ] tomogram after - abbreviation - even if it 
does not set up the tomogram equivalent to the z-coordinate and its z-coordinate 
position of each same tomogram (namely, - even if it updates a tomogram position 
mutually) The whole criteria interval, since the updating position is an abbreviation 
same position, it does not newly need to create a tomogram using interpolation 
processing, only updating each tomogram in the following tomogram every, 
whenever it receives the following tomogram pair display command (single action) or 
the following tomogram pair sequential display command (single command) - 
always -- abbreviation -- the same tomogram pair can be displayed 
[0157] for example, a three dimensional image A and a three dimensional image B -- 
abbreviation when acquired at intervals of the same fault (criteria tomogram 
interval), suppose that the tomogram pair of a three dimensional image A and a 
three dimensional image B is indicated by synchronous In addition, a three 
dimensional image A is a processor four al. Supposing that it is stored in the picture 
storage section four el, a three dimensional image B is a processor four a2. Picture 
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storage section four e2 Suppose that it is stored. 

[0158] at this time, an operator specifies the tomogram A (zr) for the slice position 
(the z-coordinate corresponding to the slice position is set to "Zr") of a request of a 
three dimensional image A as processing of Step 107 of drawing 5 - both - the 
Tomogram A (Zr) and anatomical fault position -- abbreviation - the same tomogram 
B (Zrb) is specified out of a three dimensional image B ( drawing 21 , Step 301) and 
the instructions which CPU3a for control synchronizes the two tomograms "A (zr), 
B (Zrb)", respectively, and are displayed - processor four al And it sends to four a2. 
Processor four al And four a2 CPU four bl And four b2 The same processing as Steps 
119-126 is performed. Consequently, Tomogram A (Zr) and Tomogram B (Zrb) are a 
monitor Ml and M2. It is displayed synchronously (Step 302). 

[0159] Since three-dimensional-image data "A, B" are acquired at intervals of the 
same fault at this time, if an interpretation-of-radiogram person operates the 
keyboard K of input section 3c, the following tomogram display-command switch N, 
etc. and inputs single action or a single command, a tomogram (tomogram pair) will 
be chosen for every fault interval of the from three dimensional images "A, B." And 
the tomogram pair synchronizes, respectively and is a monitor Ml and M2 one by one. 
It is displayed (Step 303). Hereafter, processing of Step 127 is performed. 
[0160] thus, a fault interval - abbreviation case it is the same the beginning 
an anatomical fault position - abbreviation — if the same tomogram is specified, the 
rest can display a tomogram pair one by one for every fault interval of the Therefore, 
processing is simplified sharply and processing speed improves sharply. Moreover, 
since processing is simplified sharply, it becomes simple the constituting software 
hardware and it becomes a very cheap system. 

[0161] - When displaying one by one synchronously in processing of Steps 120-121 of 
modification 14 drawing 6 , it is the picture specification part II. Switching in the 
predetermined direction, or picture specification part 12 By pushing synchronous 
canceling-switch C, the synchronous display of a part or all pictures can also be 
stopped. It is effective to come to carry out the interpretation of radiogram of this 
individually. Moreover, when the tomographic layer of some display images has 
shifted from the position of the tomographic layer of other display image pictures, 
after making the picture asynchronous and adjusting a position, it is effective also 
as an amendment means against gap of the synchronous position where it is again 
made the synchronous mode. 

[0162] - In the processing which makes in agreement the kind of filter in processing 
of Step 122 of modification 15 drawing 6 between tomogram pairs, you may take into 
consideration the filter covered at the time of picture reconstruction. This is attained 
by registering MTF (Modulation Transfer Function : modulation transfer function) 
of another reconstruction image of a reconstruction filter, and covering the filter 
which makes MTF in agreement. For example, when MTF of Pictures A and B sets to 
HA (u, v) and HB (u, v), respectively, supposing the object object of Pictures A and 
B is the same F (u, v), the distributions FA (u, v) and FB (u, v) of a three dimensional 
image "A, B" are obtained as follows, respectively. 
[0163] 

[Equation 4] 
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[Equation 5] 



Here, (u, v) are the coordinates of a Fourier side and all (u, v) of F (u, v), FA (u, v), 
and FB are the result of carrying out the Fourier transform of an original body and 
an original picture. Moreover, although processing of a 2-dimensional tomographic 
layer is explained since it is easy here, processing by three dimensions can be 
processed similarly. By the way, since they are the object object same originally, if 
FA (u, v) and FB (u, v) have the same MTF, they should serve as the same picture. 
Therefore, what is necessary is just to cover Filter H (u, v) over FB (u, v), in order to 
make MTF in agreement. 
[0164] 

[Equation 6] 



The feature of processing of also taking into consideration the filter covered at the 
time of this picture reconstruction is in the modality where a pixel value is saved to 
be able to carry out the direct comparison of the pixel value. 

[0165] - A part or all of a function of a 16 modification system may be prepared in 
photography modality. 

[0166] - image processing system four al with which the processing which sets up the 
criteria data of Step 106 of modification 17 drawing 5 sets up the criteria tomogram 
A from input section 3c of a control unit 3, and the criteria tomogram A is held in 
each display conditions of the criteria tomogram A Memory 4c 1 from - by reading, 
you may set criteria data as each display conditions of the criteria tomogram A The 
feature of this processing is for a setup of very many criteria data to be automatable. 
[0167] - It is not necessary to perform rotation processing which doubles with the 
system of coordinates of a criteria tomogram the system of coordinates of each 
tomogram which forms a modification 18 tomogram pair, especially rotation 
(rotation which makes the tomographic layer of a tomogram pair parallel) of a 
tomographic layer. That is, the case where the angle with the tomographic layer in 
comparison with a criteria tomographic layer (xy flat surface) to make is small (near 
in parallel), When the attention field (ROLRegion of interest) is decided If even 
doubling carries out some (for example, center) positions of the field to compare, so 
greatly the amount of position gaps of the field of others which are the candidates for 
comparison in such a case You may exclude the processing (rotation processing which 
changes the inclination of a tomographic layer) which makes parallel the 
tomographic layer of the three-dimensions data for comparison with a criteria 
tomographic layer. Since the feature of this method can exclude the processing which 
time called three-dimensions interpolation requires, it is in the point which can be 
processed at high speed. 

[0168] namely, the processing which time called three-dimensions interpolation 
requires when the case where the amount of gaps from a criteria tomogram is small, 
and ROI are decided - excluding - high-speed - it can process - it is thought that it 
is an effective method The art in the case of the latter may display the tomographic 
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layer which includes many corresponding fields after setting up an attention field on 
the tomographic layer of arbitrary three dimensional images and computing the field 
corresponding to the attention field in the three dimensional image for comparison, 
and related ****** 0 f the inequality of a coordinate is also good in a coordinate by 
ignoring and performing alignment of ROI in processing of Step 101 of drawing 5 - 
Step 105. 

[0169] - Although the tomogram pair was displayed on a different monitor for every 
frame in modification 19 this example, this invention is not limited to this and can 
also be changed into the picture of the tomogram which constitutes other tomogram 
pairs for a part of a certain tomogram which constitutes a tomogram pair. 
[0170] k sets of now and three-dimensional-images data are processor 4al -4ak, 
respectively. Picture storage section 4el -4ek It is a processor four al by the 
processing of CPU3a for control based on [ when memorizing ] operation of an 
operator at first. Picture storage section four el The memorized 
three-dimensional-image data A are a monitor Ml. Suppose that it is displayed one 
by one. 

[0171] While an interpretation-of-radiogram person looks at the displayed three 
dimensional image A at this time, suppose that he wants to carry out the 
interpretation of radiogram of a certain part on the tomogram displayed now as 
compared with other three dimensional images. Here, an 
interpretation-of-radiogram person stops the tomogram A (Zal) which operates the 
keyboard K of input section 3c etc., and is displayed now (frieze). And while 
operating Keyboard K etc. and specifying the part to compare by ROI, a three 
dimensional image (it carries out to the processor with which the three dimensional 
image is memorized, four a2 [ for example, ]) to carry out the comparison 
interpretation of radiogram is specified ( drawing 22 , Step 401). At this time, CPU3a 
for control is the ROI and processor four a2 which were specified. It reads and is the 
picture storage section four el. While reading the three-dimensional-image data A 
(Zal) out of the stored three-dimensional-image data Picture storage section four e2 
The three-dimensional-image data B (tomogram pair) with equal z-coordinate (Zal) 
and anatomical fault position concerned (Zbl) are read out of the stored 
three-dimensional-image data B (Step 402). And CPU3a for control eliminates the 
data (pixel value) of the field specified to be ROI among read A (Zal), and compounds 
the data (pixel value) of the field where the three-dimensional-image data B (Zbl) 
read to the field correspond (Step 403). And CPU3a for control is a processor four al 
about the instructions on which the synthetic three-dimensional-image data Ab 
(Zal) obtained as a result are displayed. It sends. Processor four al CPU four bl It 
is based on the instructions and is a monitor Ml. Image data Ab (Zal) is displayed, 
consequently, monitor Ml **** -- as shown in drawing 23 , the three dimensional 
image Ab (Zal) by which other three dimensional images B (Zbl) to carry out the 
comparison interpretation of radiogram only of the field in specified ROI were 
compounded is displayed (Step 404) 

[0172] here further — the keyboard K of input section 3c etc. operating it - ROI 
-- movement ■- or When commands, such as "synthetic ON and synthetic OFF", are 
sent, the former The compound portion is returned to the three dimensional image 
A of a basis, and only the specified movement magnitude sets ROI as the field which 
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carried out the parallel displacement (the same processing as Step 401), repeats 402 
or less-step processing, and compounds and displays the field corresponding to newly 
specified ROI in a three dimensional image B. Moreover, in the latter, when the 
portion compounded when OFF was pushed is returned to the three dimensional 
image A of a basis and ON is pushed again, a three dimensional image B is again 
compounded to specified ROI. Since the difference (change and existence of shading) 
from the three dimensional images A and B in an attention field can distinguish 
clearly by moving ROI to right and left in the neighborhood of an attention field, or 
repeating composite turning on and off in an attention field, the exact interpretation 
of radiogram can be performed. 

[0173] In addition, a field to compare is not partial, for example, the method of 
specification, such as a monitor display half, is also possible. That is, an operator 
operates for example, the mouse m of input section 3c, and specifies boundary layer 
data (for example, line marker which divides a viewing area equally right-and-left 2 
in the center of a screen) on monitor display, and CPU3a for control — the boundary 
layer data - being based — the three-dimensional-image data A (Zal) top for 
example, it goes to the boundary layer position, and left-hand side leaves the original 
three-dimensional-image data A (Zal), and makes right-hand side compound the 
right half of the three-dimensional-image data B (Zbl) Consequently, a different 
three dimensional image [ in / the same anatomical fault position / as shown in 
drawing 24 ] is a monitor Ml. It is displayed in the state where it was compounded 
bordering on the center. 

[0174] Moreover, since the difference (change and existence of shading) from three 
dimensional images A and B can distinguish clearly bordering on a line marker by 
operating Mouse m etc. in this state and moving a line marker to right and left, the 
exact interpretation of radiogram can be performed. 

[0175] Furthermore, the picture acquired by other modality to the field (or one field 
of the lined-off inside) specified by ROI as an example into which this view developed 
is also compoundable. 

[0176] According to these modifications, an interpretation-of-radiogram person can 
do the interpretation of radiogram of the tomogram pair, without moving a view. 
Moreover, since it is easy to attach correspondence of the position to compare, 
interpretation-of-radiogram efficiency can be raised sharply. Furthermore, it has the 
feature that the comparison interpretation of radiogram also of the display with 
which only one sheet can display a tomogram becomes possible. 

[0177] - Set to Step 122 of modification 20 drawing 6 , and it is each CPU four bl to 
4b6. It is only tomogram data (tomogram pair data) of the same z-coordinate Monitor 
Ml -M6 Although expressed as the same timing this invention is not limited to this 
and chooses the tomogram data (l set of tomogram pair data) of plurality (two [ for 
example, ]) from each tomogram data which form a tomogram pair. The data 
(subtraction data) obtained by carrying out subtraction processing of the two 
tomogram data can also be displayed. 

[0178] In performing this subtraction processing, in case an 
interpretation-of-radiogram person inputs the criteria data in processing of Step 106 
of drawing 5 , he has inputted the monitor (for example, Ml) which displays two 
three dimensional images (the processor with which the two three dimensional 
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images were memorized, four al [ for example, ], and four a2) to display the picture 
which carried out subtraction processing, and the subtraction picture of those. 
[0179] Each CPU four bl to 4b6 which, on the other hand, ended processing of Step 
122 of drawing 6 Inside, CPU four bl, and four b2 Not the processing shown in 
drawing 6 but processing shown in drawing 25 is performed. CPU four bl and four 
b2 The picture storage section four el and four e2 from - tomogram data (tomogram 
pair data) "A (Zal), B (Zbl) M are read, respectively [ namely, ] And CPU four b2 The 
read tomogram data B (Zbl) are sent to CPU four bl (Step 501). CPU four bl 
Subtraction processing of the tomogram data B (Zbl) is carried out from the 
tomogram data A (Zal) (Step 502). And display [ image data / {(A(Zal)-B 
(Zbl) )referred to as;SUl} / subtraction / which was obtained ] five al It sends, 
display five al the subtraction image data "SUl" after setting up image processings, 
such as gamma-characteristics conversion which is the 2nd display condition, 
brightness, contrast, etc. to the sent subtraction image data "SUl" monitor Ml It 
displays (Step 503). 

[0180] since processing similar to Step 125 of drawing 6 - Step 127 is performed at 
this time - CPU four bl and four b2 predetermined interval deltad From the 
tomogram data "A (Zal), B (Zbl)" by which subtraction processing was carried out 
Left tomogram data A" (Za2), B (Zb2)" - an image memory four el and four e2 from 
-- it reads to the same timing and subtraction processing shown in Steps 501-503 is 
performed Hereafter, processing of Step 120 is followed and a subtraction picture 
{"SU2", "SU3", -} is a monitor Ml one by one. It is displayed (Step 504). 
[0181] According to this modification, since it not only displays the same tomogram 
pair synchronously, but an anatomical fault position can display the subtraction 
picture of the tomogram pairs one by one, by carrying out the interpretation of 
radiogram of the subtraction picture can examine the change state of a patient's part 
for a diagnosis etc. in detail. 

[0182] - As for the physical relationship in a slice [ in / composition or the tomogram 
pair by which a subtraction is carried out / by synthetic processing of the 
modification 19 mentioned above modification 21, and subtraction processing of a 
modification 20 ], it is desirable to carry out abbreviation coincidence. Therefore, 
when the slice position is shifted a little between tomogram pairs, by performing 
correlation data processing in addition to processing of drawing 22 and drawing 25 
which were mentioned above, the difference of the picture by gap of the physical 
relationship in a slice can be amended (the pixel position of each part grade is 
doubled in a corresponding tomogram pair), and more exact synthetic processing and 
subtraction processing can be performed. The amendment method performs a 
correlation operation to an amendment sake locally to partial gap according position 
gap of the whole to the amendment method and a body motion in the difference of the 
picture by gap of the physical relationship in a slice, and has the method of 
transforming an object partially based on the result etc., and these methods are 
well-known by bibliography (4). 

[0183] That is, in synthetic processing (or subtraction processing), after processing 
of Step 402 of drawing 22 (or after processing of Step 501 of drawing 25 ). CPU3a for 
control carries out the correlation operation of the tomogram data A (Zal) and the 
tomogram data B (Zbl), as shown in drawing 26 (Step 601). And CPU3a for control 
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calculates the shift amount between the tomogram data A (Zal) and the tomogram 
data B (Zbl) based on the correlation result of an operation (Step 602). And based on 
this shift amount and the tomogram data B (Zbl), correlation with the tomogram 
data A (Zal) generates the very high (regarded as the same slice position) tomogram 
data Ba (Zbl), and it is the picture storage section four e2 again. It memorizes (Step 
603). Hereafter, processing after Step 403 is performed. However, the newly created 
tomogram data Ba are used as tomogram data B (Zbl) (Zbl). 

[0184] Even when performing synthetic processing or subtraction processing using 
the tomogram pair which has a gap in a slice position according to this modification, 
exact synthetic processing or subtraction processing can be performed. 
[0185] - The system configuration of the image processing system of modification 22 
this example As shown in drawing 27 instead of what is limited to the composition 
which drawing 1 shows Processor 4al -4am shown in drawing 1 As it is good also as 
composition (input section 3c is newly added) whose one (processor ten al) serves as 
a control unit 3 and is shown in drawing 28 Processor 4a 1 -4am is lost and a control 
unit 3 is processor 4al -4am. You may serve, in this case, the control unit 3 - each 
processor 4al -4am It changes and all processings to perform are performed. 
Although processing speed may become slow compared with the system of drawing 
1 , since it can realize comparatively cheaply, drawing 25 and a system like 26 have 
the flower-stalk feature which is easy to put in practical use. 

[0186] - Since the turn of performing each processing of Step 108 of modification 23 
drawing 5 - Step 109, and Step 107 finally becomes the same, although you may set 
up how, it is desirable to set up so that it may be easy to process Step 108 of drawing 
5 - Step 109. When it differs from each other greatly, each display conditions, for 
example, the pixel pitch, of a tomogram pair, it is sometimes difficult to perform 
alignment. When such, the way which processed Step 107 beforehand tends to 
perform alignment. 

[0187] In addition, it sets in this example and the modification, and is processor 4al 
-4am. It is one monitor Ml -Mm, respectively. The composition which it has may be 
used. Moreover, CPU3a for control and processor 4al -4am to which this image 
processing system has separately the high-speed arithmetic unit (microprocessor) 
which can perform various image processings etc. at high speed, and mentioned it 
above You may make it the composition which performs performed processing with 
the above-mentioned high-speed arithmetic unit if needed. 

[0188] furthermore, the synthetic operation stated in the modification mentioned 
above, a subtraction operation, a correlation operation, etc. CPU3a for control or 
each -- processor 4al -4am CPU4bl -4bm Although considered as the composition 
to perform The digital logical circuit which this invention is not limited to this and 
performs a synthetic operation, The digital logical circuit which performs a 
subtraction operation, and the digital logical circuit which performs a correlation 
operation may be prepared separately, and the above-mentioned synthetic operation, 
a subtraction operation, and a correlation operation may be made to perform. 
[0189] By this example, although CT equipment was used as medical picture 
photography modality, this invention may not be limited to this, may be MRI 
equipment, for example, may be equipped with CT equipment and MRI equipment, 
and may carry out the comparison interpretation of radiogram of two or more sets of 
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three dimensional images obtained with these equipments further again. 

[0190] In addition, the bibliography name referred to in the example below is carried. 

(1) The volume on "television-picture engineering handbook" television society, 
Ohm-Sha Ltd. 

(2) "High Speed Display through Hybrid Processing[ ]" Optics Letters, Vol.15, No. 10, 
and 565-567 (1990). 

(3) "Digital-image-processing" Kak Rosenfeld Work, a Nagao true translation, 
Kindai Kagaku Sha Co., Ltd. 

(4) "Digital Image Subtraction of Temporally Sequential Chest Imagefor Detection of 
Interval Change", A.Kano et al., Medical Physics, Vol.21, No. 3, and 453-461 (1994). 
[0191] 

[Effect of the Invention] it stated above - according to [ like ] this invention - the 
anatomical fault position out of two or more sets of 3-dimensional pictures - 
abbreviation at least one same tomogram pair -- setting up - further -- the 
tomogram pair for example, a tomogram pair can be displayed, without carrying 
out very difficult operation of doubling an anatomical fault position, since it can be 
made to be able to synchronize to predetermined timing and can display Therefore, 
the time and costs (an interpretation-of-radiogram person's labor cost etc.) which the 
burden of the interpretation-of-radiogram person in the case of the comparison 
interpretation of radiogram decreases, and start the comparison interpretation of 
radiogram decrease. And as a-like secondary effect by this effect, the frequency 
which performs the comparison interpretation of radiogram increases, and it is 
mentioned that the accuracy of a diagnosis improves more. 

[0192] Moreover, since two or more tomogram pairs can be displayed one by one, 
without performing alignment of the anatomical fault position by the difference in 
the fault interval between two or more tomogram pairs, the time and cost concerning 
the comparison interpretation of radiogram decrease. 

[0193] Furthermore, the luminosity of two or more tomograms (display image) which 
constitute a tomogram pair, contrast, Since it can set up identically among two or 
more tomograms which constitute the tomogram pair concerned without excessive 
operation of an interpretation-of-radiogram person in a part of picture parameters 
[ at least ], such as a picture filter applied The precision of the comparison 
interpretation of radiogram can be raised it becoming unnecessary to double the 
above-mentioned picture parameter in detail, and reducing an 
interpretation-of-radiogram person's effort sharply, in case an 
interpretation-of-radiogram person does the comparison interpretation of radiogram. 
[0194] A part of two or more tomograms [ at least ] which constitute the tomogram 
pair displayed on the monitor concerned when two or more monitors are being 
arranged by the layered structure are automatically displayed on the monitor of the 
position which adjoined, respectively, i.e., a position where the tomogram pair 
compared adjoins and is seen, further again. Therefore, the excessive time and effort 
of changing the display position of a tomogram pair displayed at once becomes 
unnecessary, and the precision of the comparison interpretation of radiogram can be 
raised, reducing an interpretation-of-radiogram person's effort sharply. 
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[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The block diagram showing the outline composition of the image display 
system concerning this invention. 

[Drawing 21 The block diagram showing the outline composition of the display in 
drawing 1 . 

[Drawing 31 (A) is drawing in which it is the perspective diagram showing the outline 
composition of the input section, and (B) shows an example of the composition of the 
picture specification part 12. 

[Drawing 4] The perspective diagram showing two or more monitors arranged by the 
layered structure. 

[Drawing 51 an anatomical fault position abbreviation — the outline flow chart 
showing an example of operation of the whole image display system at the time of 
synchronizing the same tomogram pair and displaying 

[Drawing 61 an anatomical fault position — abbreviation — the outline flow chart 
showing an example of operation of the whole image display system at the time of 
synchronizing the same tomogram pair and displaying 

[Drawing 7] an anatomical fault position - abbreviation - the outline flow chart 
showing an example of operation of the whole image display system at the time of 
synchronizing the same tomogram pair and displaying 
[Drawing 81 Drawing showing the concept of a tomogram pair. 

[Drawing 91 Drawing for explaining the view at the time of generating the tomogram 
data of the computed z-coordinate. 

[Drawing 101 Drawing explaining the concept of the processing which makes pixel 
size in agreement. 

[Drawing 111 Drawing explaining the concept of the processing which makes system 
of coordinates in agreement. 

[Drawing 121 Drawing showing the tomogram pair displayed on each monitor in case 
two or more display is assigned to the processor. 

[Drawing 131 Drawing showing the tomogram pair displayed on the same position in 
the viewing area of the plurality of two or more monitors. 

[Drawing 141 Drawing showing the tomogram pair displayed on the same position in 
the viewing area of the plurality of two or more monitors. 
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[Drawing 15] The outline flow chart for explaining an example of two-dimensional 
correlation data processing to a SUKYANO gram image. 

[Drawing 16] The conceptual diagram explaining the processing which associates a 
z-coordinate locally using two or more tomogram pairs. 

[Drawing 17] The conceptual diagram explaining the processing whose ratio of the 
distance to the tomogram pair which exists forward and backward creates the 
tomogram for the same position. 

fDrawing 18] The conceptual diagram explaining the processing which displays the 
tomogram which exists in the nearest z-coordinate position from the z-coordinate 
position which should be displayed. 

[Drawing 19] The conceptual diagram explaining the processing which displays 
simultaneously the tomogram which exists in the z-coordinate position before and 
behind the z-coordinate position which should be displayed. 

[Drawing 20] The outline flow chart for explaining an example of the processing 
which displays simultaneously the tomogram which exists in the z-coordinate 
position before and behind the z-coordinate position which should be displayed. 
[Drawing 21] abbreviation - the outline flow chart for explaining an example of 
processing of the whole system at the time of indicating by synchronous 2 sets of 
three dimensional images acquired at intervals of the same fault 

[Drawing 22] The outline flow chart for explaining an example of processing of the 
whole system at the time of changing a part of a certain tomogram which constitutes 
a tomogram pair into the picture of the tomogram which constitutes other tomogram 
pairs. 

[Drawing 23] Drawing in which only the inside of Specification ROI shows the 
tomogram by which other tomograms were compounded. 

[Drawing 24] Drawing showing the tomogram by which two different tomograms 
were compounded across the boundary. 

[Drawing 25] The outline flow chart for explaining an example of operation of the 
whole system at the time of performing subtraction processing. 

[Drawing 26] The outline flow chart for explaining an example of operation of the 
whole system at the time of performing correlation data processing. 
[Drawing 27] The outline block diagram showing the example of composition of 
others of the image display system of this invention. 

[Drawing 28] The outline block diagram showing the example of composition of 
others of the image display system of this invention. 
[Description of Notations] 

1 CT Equipment 

2 Picture DB 

3 Control Unit 

3a CPU for control 
3b Main memory 
3c Input section 

4al -4am Image processing system 

4b 1 ~4bm CPU 

4cl"4cm Memory 

4el -4em Picture storage section 
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Sal "5an Display 

5bl ~5bn LUT 

5cl -Sen Image memory 

5dl -5dn Display 

Ml - Mn Monitor 



[Translation done.] 
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«Irk:»-3c»t. «riaa»fi<o=*7c:i®#<7>+* 5 6Kr8B 

JKM^WJl(4a* J BSIol--^tt < i h 1 o©KB**f 

[0027] fu. 4ccsBtSL/fciafife^v 

X^AtcJcntf, miBU^^WXti. FgBtWSKBBR 

KB<^*»jars»«©K®»*^n^n«rgBa«^ 

[0 02 8] f*6C. Sf3#I 1 5 tCiBKO/ci®»ai7i^>* 50 



^¥8-29448 5 
8 

f-AK:J:n«, Suia^^J^StJ. BWBS-t-^ecis 

^ ks- * .=- * cc * ft ft ^ s -if s J: 5 cc t, r t, >s . 

[0 0 2 9 ] ifcft^l 6tCiB»UfciB«* 

Tni^-y-Alcfcftw:. SirsattWjfvW^tt. 1®&<D^|7n 

n^ntrfia^o^^cca^^ti:^ <* 5 tc oto 

[0 0 3 0 ] 3 6(C, 1 7 CCsB»0/cli»*^S/ 

*f-AKlJ:tttf. ffiriB*?n«Wtt. m?fn^J (m, n 

WfiBKJs«s***«-rsa»©KJH* 

HufB*^«©Stuc|g^o«f*5i»»W«:-tti 

[ 0 0 3 1 ] ^ or . ME^I 1 8 CCSBttOteSHft^Tni-' 
Xf-AKJcfttf, WBBa?n*iJ»^S«. i»iBWB»*t£: 

v ^ i> 3 ^EfcfcHiTSBHtfJf^-f <fc 0 1* ^cfc 
[0 03 2] */c. HfriBaW^JSWSfcaftW^l 9 

cciattu/ciaft^^^^Aeccttui. W<tfeio 
tc^j^r, SuSatB^^^^^CC^StiAilfiKftOKJH 

z^mt. mnm>c4m&&mz txtcm 1 <D8frJi& 
^^tfH^^iii^^oMiaa^©H^7c^ 

3£<DltSc©»2©RJB«4:fi^-rs#Ri, milam 1 <0 
W««<DHiriBM'i:««SP^Oiii»€:, mfia^2 0R^^ 

±oMiaM^t?S((c^^r6^<Diii^cc^r^^ 

[0 0 3 3] ^6CC. Hyfag^^^-r^>/c261t^2 

o cciats i//cBifl«7n^x^A«cj:nK. iufaaiimo 
H^in^co^^e. »&j^wwjafl[a*sB8Ri-©^ i 

KJiPBlKSUWia* 1 ©»fB**tPdJ<DflLat»*K:S-^i> 

■c, friaa««<3[)=:^7cii«i©**^. «rsa»*J^WK 

JB(4a*«BSPI— O^^c < <b 1 1 o<DKB*»«58eT £ 
«K©KB*<D4^£ffiS<D 1 1^©^ 1 ©KB«±«cM 
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lCCSe4SO/cll*f|in^Xf-A^:fflt>fcli«*7n*' 
J: 5 tc L/ tc m A Stt ^> * -r A £ ffl I *tc M tvcJ; See 

o-c, «rsaa»ffl©=»5ciii«©*^6. ik&j^wwb 
tmtimm-om 1 ©Brs^*****: < <t & 1 oig^r 

1 ooH^TciiiWoKJiraKSiafOTBff 1 ©«B&*fra 
©ftBt*««:IS-*,>T, frs2a»fi©=^7ci®ife©*^ 

S3E3ftfcd>fc<ifc 
1 ooKJB^^SBUi^^^-f ^CCJB^c*^$-l*SX 20 
^?:/i£:flf 

[0 03 5] i»3j8E175M18. 2 OXtt 2 1 CCseiSU 
^ tcS^ < «»0©1*3i«: J: 9 $ ft/t^&ftcD^B 

<ifciojs^sns. fit. ^ho^x^li^* 

*WS*3ft£. C©KB**Ni. mmmU^^cj: 

an*. ftacoKM^wwatta^Bsig-oK 
Katta^Ki^— ©Ka«^u*^^^^tcaaw«: 

RjjsSft*. 40 
[00 3 6] #tC 4 «3}GB6^iM7«CiajRUfceii«Ml^ 
^XfAtc^ftt*, W*fcHaiR^f8K:J:0. «»»C0H 

(ta^BSR— owafttw^iB^ttJ*^^^ ^^or s 

[0 03 7] ^CC, ff#JI9^fai&0/dl&fl^Xx 

* o ii/saa»ffl©=^ii«ra<Dfii[Bffi»»«© so 
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ft*, -eur, fS5£#S«cJ:OS=^7clii*Pa©fflSFtW 

&tta^«±«c*$i»rffai©ffiaMSffisn. c<dm 
? n/ctta«:»ic;-r * KBflw&H^iiHft©*** * 

6> * ft ^ft3fc#> 6 ft /cBrBfH ^ - :/#KB«» i 

u-c«rsatHA^-r^cc«7n3ns. 

[003 8] «Hfcc % n^g i o tciatsu/cii^^^x 

r-Att^fttf, }g5eS4ifcffl[BCc*tj6-r5KB*3WlSll» 
JS^(4Saft©ffiB<D*S>& < i i> 1 ftOt&rB 
Mffi^/cffl^ltc<tD S»*i«(4ficc#t6"r SKB 

»^*«>e»n, */c swe^i i ccsa«so/cii«i*s^ 

*^A«:<fcfttf. JSS$ftfcffiB«iai£-r-SWrB«^ 
C »JS^ IBS $ ft /cftBCC « ifi t ^BOKBtfe^fffSa 

fgstaicc»jer*KB*4 orssxTciHfc©*** 

iMIR^ft-5. JB3ESti/c&BCC*fJCra»fB«i 

3WMt»*s^. «riBffi«*Lb«:45t»rHiria*iS3n/c{4a 

SKB«4UrS=*SlH«<0**»eiajR3ti. 
ffl^Stt. *SS{4BK»j£r-SWSa^T(DilfrB«*^# 

■c»B«*r©y^ - ^ 4^-6^^ tc^-^r^tcBifietii^ 

[003 9 ]^ lt t 1 3 «CBBttbfcil*»n^ 

BB»OC»KBRBR-Cffi»Sftrt»S. CCDi^. »rB^ 

©KB»*riai©ta[a««ec*r?(,»r. ^^coH^ii 

«©*^^ttSB«M^WKBfflB3WB8PI— < 4 
[0 040] ^tc, IS^II 1 4«a«0fc:iffi«« 

^5f«cSKa»0»rB«©^< ffl*sSt»CC|»« 
rSJ:^K:«n$ft*. 

[0 04 1 ] $ e>K. «3R^ 1 5 tClBigL/cIli(^a^>' 
^^ACcJ:ft{i, ^-=fcr.*tc*5WSaf»oKB«»«:« 
^t-6^rB^<DB^-5 5. 3>h7Xh, ^ffi^ft^lii^ 

feS J: ^ ccfre-* tc^ft^ft^^ ft^>o 
[004 2]^U t 1 6 X«»*3B 1 7 CCgaft 

^.«mtf n^J (m, ntt, 2a±OS«S») 
X«CCiaW3tifcaa<D«^W*Wb/cii>/j:< ifc l 

■oot^^ix^n, WfB«*t^»fiW-sa»oKB 

[0 04 3 ] «6C % »3}BB 1 8 CCietSO/cdi^^^X 

f*Atcj:ft{i, mmmi£Bfc?z»m>vim&<m<D 
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[0044] -yj. m^mi 9x1*2 o^motcmm 

l©WrJB»±«:|ia.C»««3&JiS3E3ti. 
[0 04 5] 

[0046] m\u. cT^mzmi^tcm&^isx-T 

A©— «*in-r«BS^ci ? i'it^^. 20 
[0 04 7] COBHfcS^i/Xf-Att. CTggli, 

JUfijeiS-Ctt. mil) 0@MkSftS4 al Mam 

W.&m (*HflSJBS8"Cli. nil) 0*^«iB5ai 
-5 an <t£{ixTl,>£ 0 

[0 04 8] CTSBltt. m^LKl >^-*>2g^£ 

its) ct#brcTx**>£^TT*c£*cj;9, 30 
-60 for. ^^m^^n/c^cDH^Tciij^f'-^ 

(A, B. C, - : fc*J. H^CTciSiSfef 2 -^ A*«— #$r 
HHIi-r-* B. H^tcH^-t-^C, -<!:JIBK:*l»&© 

ore**. 

[0 04 9] M!9P^a 3 B. ^*>X fAi^WWT 
at, MfBlffiCPUaaOteffltCiMlJtc^o^^Af 5 -- 

fc, C*i6<D*flW8CPU3a, y*»;3b, RVAtl 
ctttBStc^xJSKS^. W^B 1 */Mx*rH 50 



«H¥8-2 94 48 5 
12 

[0 0 5 0] Si&&&»a4al -4am (J. Of&^S 
^^S^S^g^^^Jt®^tf *>tc#><DC PU4 
bl~4bm<t. C P U 4 bl -4 b m <D«fflK:s&Ktt 

4cl-4cmi l C PU4 bl M bm CCfcW&lHSfc 
&3IB$<DII&7 : --£, J/cti. iSfl^SfttDSHS^- * 

ti^P4 ei -4 em <t £^n-e*i{ix-c<,>£ 0 Si 

MISS4ai (-€-©flfe©li«i^S«K4 a 2 -4 a 

m t>iai«<tra) <o»mmcpv4 bi , ^4ci 
, xt}»4d-L j&vmmzttM* ei taster 

«J^3tl, WUBal (ffe<DHi&&S^B4 a2 - 
4amTti, ^Ba2 -^Bam ) ZftUXM^fc 

[0 05 1 ] i^S5ai ^5 an *ft-e*lia2 

(£TF\ LUTiCO) 5bl-5bn £ k Hffc-r-* 
fi^ffl<Dli«j<* 'J 5 c 1 - 5 c n Wffflffl»* D 

dl^Sdn i*firc»S. C©*7faSB5 a 

l^5antt, ♦B5ec/<*B2£*>0T«»3*iTl> 

CO^B2IJ. &PH&&&£SB4 ai -^4 am CD 
Jgi^'XB ai -Bam tc^^SH3hri»S, 
[0 0 5 2] f Ut, CTSHBK IMB2, 

g 3 (om'mmc pu3a, &a&m®Mmi£wt4 ai- 

4 am (DC PU 4 b 1 -4 bm tt. ffiSCC/tXjgSfcS 
*V 3£;ftl,TSi>CCiIj&f r --£ i £7*-* 

[0 05 3] WaF«ifi3tt. M8lfflCPU3 aCDAftffitC 
J: 0 H&D B 2 ^^oaaSoKSttt^ - *S¥<DS!^fcH 0 

MI^4al-4am, Wi^S5al-5a 
n CDfUD^T^CD^W^f^^ti^iC, ^CDS^CDK 

a^I4al-4am k M^S5ai-5anO 

Sti-SJBFPtC8eoTJB»C«iffiSSa4ai , 4 a2 v 

iE»ti-CC»S. */c, *IBtefl5!S-C«. &*i&a4al- 
4 am t«n-?tl«^»a5 ai -5 am {C*fc&T£J: 

[0054]$/c, »^a3CDA^)SP3 c{i, 
^3 ACcint"^:^^, »f|pj?±«: t =3^> h\ 
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— FK, Runi«JS5ESPI l &e>*i 2 ^oto 
c©iSffeiS5£aHi tt. 2 o(D^^7i:{iJ{^-r- ^ £ 

[0 0 5 5 ]fit. ^-©ttiWrsucjig. swe« io 

K3©*lJffllfflC PU 3 a©#J8iW*r*£i3fi£©*7nR 
S (#<Jx.U. Sal. 5a2 ) fic*?n$ti/cli***&l£ 

[0 0 5 6] ^/c IHftSSSIS I 2 tt. Itiz? Z>=Xfc 

[0 0 5 7 ] ( l ) v-*rn*©*7©<fc5K:«ia3 

-F\ Yv?\ t-^'-h^ttt i*l«K:**i-£*iH 20 
^7clj^B, C, D, E©»fE£fT&C*, 

[0058] (2) mris (i) <Dmm%mz$\2 <-feu 

CO-feU^^CCti. X-{^SMl-SMk (*~ 
£©£&t>tfj£, H3BTW:. 6^©X^-;fl:^ltl> 
£) , SHI FT*- (SHIFT). fsMMfc^W ? 30 
*C. &*NBteaw*g<*;w * (P. N) , &t>'h5 
? ^-juT^fiM.. cne©^-/ ??<D*Zs • 3*-7tK 
Sgtt, »Jiai^H3<DWJ^CPU3 afcS£6ns«fc5»ec 

[0 05 9] X>f-yfSMl-SM6 ^ £Ml — 

^otfel X-fvf SM1-SM6 WTi^X-r 
7fSMl-SM6 FK:J:-?T."S*TU i3 

[0 06 0] SH I + [H]^^^^-r^^ 40 

[0061] mmmm^-Ctt, mmm^iKB^Mm-r 

[0 06 2 ] *XWiteWf$k5iX<( v #©=i^© 

KJHW^^r-ss^Jg^-r^x-rv^r, "N" 

■Ti^vWI^, "P" WTi- o3Mtif©=JV© 
KS«©f|7nJg%-C*-S. F v v ^tf'-^T&fn] 

atcKJUftn^JS^^ ^ f ^~e& o ; «r»©*tcisie-r 
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[0 06 3 ] !Hfe&lIK£4 al -4 am tt, WIWBC 
PU3 a^6©*ifiS*§^tcfc;D/cSCPU4 bi - 4 b 

7n-r*tWB«©lfflHS t WW <^-f>F^M) , WL <«* 

^^©^^©^©^ftttfcSBer 

(4©«: [rrm/pixel] ) itt. H«J5S£iS«© 1 f^-feJU 

/c, »«#<D«»jS«3feCC»-T*lElKfti«. »&#© 
*¥Jrti«#lfiJ (xIA) , TK^KiEM^rSj (y«) , R 
c;(*l**lSl (z«) "Cfc* *H55mSU& <»«M*0*6» 

mmm) ccaro-c »e>ftfcKs«©£«*©«*fl 

(HIKft) fete, C©»n©3S^&fr 

AMf, &#£HSMB4 al-4 amCCteHT^aWE* 

[0 064 ] f Ut 4 it^l^t4 al -4 am (2. 
CPU4bl-4brn^IiCj;0, Wffl!fflCPU3a 

©MO sr tci£ c -ess e> trc fc&H&Tcia*?*-- £ ec 

CCftoTOS. fit. H^S©^^n/c^H^X7EiiJ 
^7 r -^^f5lG<HI0are)n/ca7F^5 ai ^5 a 

[0 0 6 5 ] C©iUntBE5 al — 5 an LUT5 
bl - 5 b n CCi; 0 . A^Sn&S&^lft^-^CcW 

tCftoTt,^. &*>\ LUT5 bl —5 bn ©7 FUX 
©l*Jir (t^-^) tt % ^11^4 a 1 -4 an ©CPU 
4 bl -4 bn *»5©»W(t#«:i&t;r»**A pJttCc 
ftotC^. */c, ^/"kSP5 dl —5 dn ©*>n*jffll« 
tt. CPU 4 bl ~4 bn ^6©*fltS<i#CCI&i;r ^-7 

KS5ai -5 an rBI®ft^7 F 

^. ^6CC. ^^f^il5 dl ~5 dn ©&^:~*Ml — 
Mn tt, *<Df«^« (a^Hi®) F'J 4^X« (W 

6 (Ml -M6 ) 2tf3^tJtC 

[0 06 6] *6C. m&W^is^T A<D±i*«lffCCOl* 

[0 0 6 7 ] H5 7bM^6tJ. *l/cffi$Jt©H 
^TcBaWf"-* r a , B, -J ©*a»6WW¥«K®fl[ 
K/^KIoI — ©K® * [s] »3 3 ^ ^© '> ^ 

A^#©ttf^*r«ms7P-^f - h-c*^ 

[0 0 6 8 )4, fli«DB2ec»tt3nA:a»©=*7C 
dj^^^^ r a . B, -J ©^/^^WM^WKBffiS* 5 
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3 C *»6OJS*tC<fc^*itt0/c*rtfPfflCPU 3 all, £ 

6C, Si»DB23!p&«» (W*t*k (<m. n) Jfig) © 
H^TOl&f^^ r A , B, K (k# 

&m2titc='XKm&y = --zA-+mmgim4r ai , 

■•) tc&CX. »J£-T -5^81^84 a l -4 ak 

0 1 ) o H^TcH^r-^ TA-KJ £^ 
t^o/c^M4 al^4ak CDC P U 4 bl ~4 
bkte, ^©H^lS^x-* Ta — Kj 3r@H£gBtt3l* 

r Al -Kl J ^jS-TSSwSSSS al-5ak 
^St*S«»S:fT&5. COS*. ^SU5di-5d 
k ©^t^£Ml -Mk CUi, ^&H^X7Cllj^T r - ^ r A — 
Kj (0*OfiBJ©X7-/X{4S©»fJS« I" Al -Kl J 

& s m i Rom 2 ©a^mcs-? < m^mmvm^ s 

tlS. -en-^tlCD^S^g4 al — 4 ak 

al -5 ak ©iO^tf-^lt ^Hc 

i-4ck «cistt3tt£ (^f f^'i 02). 
[0 06 9 ]* or, *iiaifflCPU3ait m\<om^ 

Uf^l 03). 4. A*£P3 c*>*>3U©*7nft 

wf-$) #j£e>*rc c©;*?^ 03© 

WKOfiWi Y ESittO, »fflC P U 3 a ©&fflte 
^fv^l 0 4©*aSCCWf-T5. 
[0 07 0] ^f-v^l 0 4©&^C&a>Ti»33C P 

fc^-st, *ttS-rsS*aSiSS4ai ^4 ak CC*fO, 

i££ 0 ^51^S4 al -4akOCPU4bl- 4bk 
ti, I^MB^f-^^^*^ cl - 4 c k 

ccsstareipiffiscc. $&2©*in^©^»crai<-c 

ti, fU0^r?)^/c^:^^Ml -Mk ©aS^ggt 

4 el —4 ek frb&&&A,tcR*X7£M&7 s -2 r A — 
ai^JSO/cfSrR^aS ai-5ak ©*-^Mi — 

at*. 

[0 0 7 1 ] g/t, ^f^l 0 3©^Jftr©f£tC, «?n 
7"103 ©«R©IS*WN O <t 0 . Xf ? 7* 1 0 6 (C 
[0 0 7 2] -77, RR#«\ §^^Ml -Mk CCft 
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-*£C>5> £tS5rr&. C<D^V^ Si££tt£Kr 

mm mmwm») *a*«3 c©mtf«Mi3ESB i 

1 , 12 CCcfcOA^J OTfc«fcl>. fcfc. igftte 

[0 0 7 3 ] X^xr H TO©»££ft^Ji&£ 
10 «?r:38Sai (^lSO'I2(0^m ©*iS<fc**KJg 

SS-Ctt, Al j , o£ 0H^lj& Taj £S 

[0 07 4]«SPICPU3att 4 C©J;^CCUTi£6 
tltc^m^-**^*:') 3 btCR^&t? (^f-v^l 
06), 

[0 0 7 5 ] £6CC, §^^Ml-MktC 

20 §t^$ mmmtjkz&xtmm&Ltci,* 

CCJ:0A^ (tS3E> f^ii^ SiH8frJI&©f?riI© 
[0 0 7 6 ] fcU = :fc^li*#2ta («^gjS5 al 

2 ©*r.£M2 tc^^n/cH^Tnii^B) ©*a^, R 

30 ht^RR-r6~^7cil^^il^i:^^^<, « 

wc, m»ism» 1 1 ©u^-*s (»n*ia5 ai tc 

Ccffil-T. C©i^, MW8CPU3 a«. -^©M 

iWrsj^R^iA^, it$^Ri?^-c$>^H^7uiii^A^ 
sssa-rs. c©tmr, RKa*s*-sK- kk©u^- 

0, #JWBCPU3a, «g4al, fiO'^g 
5al©^SCCJ:0, ^§£*~*Ml tC^^n/cH^: 

Tcii^A©^^ 1 37^0110 sn*. 

[0 0 7 7]^lt, aae#«. JB^Sti/cKI* 
40 &m&rt J *K ftt<D^7>fx{ii (X7^#§) , w 

^7>fX^LA ( 1 ^LA ^N) ©SftJU&A LA 

[ 0 0 7 8 ] JBH»TR*£SW:. u^-^tcgfior, H 

-*SCcaOfct«!lT« t #JfflIfflCPU3 atJ, H^^r: 
iii«B©»i|ffli*ff3te^<fc^«:3tcort>-5. Uc*m, 

H^^lJ^ A©±i^ i f5]^^C . RRSas*-*- FK© 
'J ^ — > + — ^{CJ: ^*7> K*A*-TSC i 

50 H^tJ 1 rJ^oJl^O^n^. RK#tt, HRXHthS 
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JH ; /c/a, 13 8 ttH&Tcli* r a, Bj P5©IKHS*tk 
. ccDJrMCLT. RI£gtt. H^7tH^A 
CDH^WiaHEiHSPI— ©WJB« (o£*K »rH«*t) £ 

fg^-rac 

[0 07 9] ^ffiOH^x:iij^^i:b^-r^±i^ 

SMl LT^£Ml ©Z^C7CiS«A 
fOt, HK*«. WiLtf. MKBtefS^fi^;* -/ ? * 10 
Nfcff-TCiCCj:"). «PU3a, UlSIB4a 
1, StinSSBS al (D&mttJ;*). SR*~*MlK£S 

-So 

[0080] r»««, m'Xm^$t\tcMmm*M.te& 

LA ( 1 £LA £N) ©WBteALA*Jg5£-r 
[0 0 8 1] #CiCRi?*te. EIJW^3l*fcl»H;fc7GiIi 

F*Z^7cl®^Aiifc«Ci:fcRR«?L//cl»4-re. CCD 
RR#tt. *T. -^SM3 fcjSKU *XK 

£ft/cgiicD#TB&A LA<bBSH-©ft?Sfl^fl«JKJB(aiEO 
KB* (-rfcfefc. WrJB«») CCDJfllcDtftB 
**f©*gffi*i»feo/car. SMl & SM3 £[p]fSHciM 
SMl iSM3 \zmmt*> (.■£*!) <fcfc 

c*i£«firr**t\ smi ^¥tiSM3 

3 ttlSIJWOTt**) . fc*5. |5]B#&C*>-r£CD#5£fO# 
nti, SH I + iSM3 4« 

#C»l/-Cfc<fct». CCDti^ Mf»CPU3att. SHI 

Bfr5J:^K:&-3Tt»&. CO<tVj:SH 1 FT^-O 

±©*><D£g£K:aiR-r * C i #-C# £ i t» 

*£itj£-£/cit£\ [s]B#tCM3 tJ^^i^O, M2tfi*> 40 
[0 0 8 2] ^CC^^ 7fSM6 £jg!RU ^«tJS«* 

[0 0 8 3] f Ot. ;W -;?SM3 fcMRU *WB 

3 ©WB*£J8*ai^0"C. *-*M6 <DWim&t®&Wl 
— <DWtm&£M& (C<D£i*A<{ v*SMi £SM3 £ 
tJl5]8^(c^>i/j:0. *-#M3 <DKBte0 s JW£9 3ft 50 
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£cDKf5]®0-t-=&~£Ml ©WBfcfcJIfiaSOSfl. BSfSI 
-©KB**«^3*lS> . C^iaO. 

fSMl X-{^SMl i^cDffecD 

toU&c (RO'[H]^bTC^H^7i:ilj^A) o^imr^ 
L^u . ccd^»£Ccd<£^ccRR5££ 

c, =:x^ia*feF3^fai»wccMa«w6nn«£^fe^ 

tt, SfcTClj* A £ H^XtcIj^ C i CD^CC^ < £i> 1 
o©KB**b&s*9. H:jOaH{£ C t =Xjtm® F t<D 
IHIK:4>&< <Lfc l-3©KJl«S*3&«*>SJ:^3teii^ (=* 
5cffli« A <h H*7cBi« F <L tJ=*7cDii»C U rPflj* 

[0 08 5] LfaPo-C ^{fc^Ml ^M6 CC^ 
^ ^ ntc=X7tm& T-Z TA-FJ *i:b$^R^CD^ 

c»-c. »ipKB*Ai©K«*»*=:X7ciii«B-'Fa) 

fifi)©7 7 -f^flILA ©WJg»ALA<!:)»&J^#J»rB(4 
iB^IISPI— ©KB«* H^Tciii^ B - F * tx* tim& 

©*§ffi#»7 0to&\ *Sl»ttftl3J©KJB«AlA«!:»M 
^KBttB^BSISI— <OKB«3WM*>-5/ciS^. l^i 
ftS=^li«AC0*^6^«cSmSZO^7^X(ML 
AL(DKB»AlAi *Jg3£"rSti*>Cc. -5-<D'KBtRALA 
l tJ!5M^ttWB(iE*^l^-©KB»*=^i®« 
TB-FJ ©**>6. R«<D^JIH"Cig3£-re B 
[0 08 6]^lt. WT. RK#*^«ft1*«. OA* 

5 nfc=»7Cia« A ^cD^rB^ t J»&J^WKBffia^BS 
[5]-cOKfrB^^@ 1 (^XtMHH r a-F J ^ 

ra«wccisiiii^6n*) <t^cc, -en-enH^Tcii^ 

A - F CD tp (Omm &<D1 g3£ t>ti & . 
[0 08 7 ]^lW^$n/cit, &*7]cD#rB& 

»*^fiE-r&*»rB«©^7-rxffia (b*b&ala(x 

^>fX{iaLA ) , ^a'^H^Tn®^ TB-FJ Q*CD 
tg^^n/cElfrBmcDX^^^&a (X7^x#-^) ) . 
^^©ttOKBW^^^r^SKB^O^^ ^(4 
WICPU3 aCD^m^C^O. tB2CC|W31^W 

[0 0 8 8 ] £?c, hb^Rf^-r^H^li^^ffi (H 
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'Xjtm& A R(S=-Xjtm& B ) <DW& (o£0, 

&A iH^il^Bi^^^^^^-r^rll^fsi 
C>6 (X-r 0 7). 

[0 0 8 9 ]^t, iUlCPUSali. «^ 10 
Mi £ H:^7uLiH£ £ Ta-Fj 

n-en^^n/c^t^^Mi — M6 ©tara^^-** 

ak -<D^^S5 al-5ak ^CDfflO iiST 
5*»5^**JKT-6 (Xf7^108). C©*S*. 4> 
OS^&Tcili*^--* TA-FJ *©SKJa«* s j§:t* 20 

#d>fcl>iS^tt. *7^:/l 0 8©WWttYES<tfc 
0, Xf ^ 7' 1 0 9 tCfcOt. ^1M4 a 1 -4 a 
k ^(Dl^g5 al - 5 ak ©IHO^t^^Il^ * 

3 bcciEtws. *ur. wostrg 

Mf£^£#tfI$S!t4 al-4ak CCjM£. 
[0 0 9 0 ] Wiltf. blslg^Ztitc^XTtmiP^- 5 

t^*j©£ 2 ocoH^TuSi^^- zmmm: 30 

4al W4a3 Kf* 9^r 6ftTt,>£it£r) . *<D2 

T, WfflCPU3a(t 2o©=:&7cEi4fc? f --*«:*t 
TSMJIi&l (4ai. 4 a3 ) <DfdO^T£> «x.« 
(4al, 4a2 ) CCSM-riJi**«MKS4al - 
4 a 3 tc3l-5t>Wr*S. 

[0 0 9 1] MI1^4al -4 a6 fcfc. MO^TgM 

*&^*^6*ifc*iA. -e©KMffi^*>*y 4 ci - 4 
c 6 cestoid ^g^nfcfgo^-cccg^c^r. i*^ 
tiSKB«f r -d'*«DSrK:^j£bfc*^^Mi ~M 40 

6 te*7n$-g£*ra j &1f&5 (^f^'l 09), 
[0 09 2 ]-^ S^Wclifl^--* TA-Fj 4i 

©ft»iNor*D. 7s???\ loccjiif. 

[0 09 3] fcfc. ^WOaBgrU:. H^TclJ^-r- £ 

[ 0 0 9 4 ] K«flW)WBffi3ftfc 
-^SMl -SM6 ^R^K:iM!K-r^ 0 C<D<L£. 50 
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ff-ttt*. ^OOT^TCDX^ ? ^SMl ^SM5 #|3JH# 
CC^>t&S. CCDJ: ^{CL-C, &H#^ciiH& Ta- 

SMl a*ffS*lTt>fttf, SMl£*©«©*-f? 

[0 0 9 5 ] — «9fflCP U3a«, a 
l-4a6tC*fU EJBHr- KKAo/cCiCDilfcK K. 
tfSSg?*-**^* (Xf^llO). 

[0 0 9 6 ] 3ct»r , ^f-^'i i i «»«:*ji»r , M 

HfflCPU3a^ &=;X7ciii« TA-FJ ©WHEW 

[0 0 9 7 ] -fUtt. »CPU3aii. .LIB^/i 
^^bOH^tcHJ^ Ta-Fj ©*a>e>*£2o©= 

KWfi #M (z^fa) ) (zmt 

(Xt^^^'I 11). 
[0098] 

[«1 ] 

z= (X7^xi^) x (HfrKMRS) (1) 

[0 09 9] ^UT. $iJtaimCPU3 a» % H^Tciii^ 
A «b ^X7clj^ B i toraccfc^ & KJB««©»3&*— »r 

YES-Cab-SfcB^tt, Xf^l 12(ctel>t, *©}S 

tf. =^7cli» l"A, B J ©KBAWOffiS**, 

^tS^AtO^<DCC^b-C (z, 0 -z* * ) /cc^xur 
fcO. 3*7cBI*BOffig©ffiaz B tt. z A + (z B 

° - z A 9 ) ccj;o z, ©ai««:a»sns uf^ 

113). 

[o i o o ] igfi$nfcBf®*^-»«fco*o» 

ti^lJ, Xf y^l 1 2CD«K«NOi3CcO. Zf-y? 

±ia ( i ) ^ri^*^ z A Igiz. ffifltrao^B 

[0101] 
[»2] 
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s 

E = I 
i-1 



1 i 2 



(2) 



' iz, ' «iS§ (i = L 2. s) ©KJg**f 

Az e = 0 j iU (2) 5££8?< *^»6tl 
[0102] 

[»3] 10 



= r (z 
i-i 



B 



1 



i 



(3) 



[0 10 3] Ufc3mt, 1 #©<b CC, z> <D 

ffi£©J&«ttz* + z. «:J:0 z*©ffi««cS»3ti 

*V 3 brttClEtEStt* (^f-^l 14) . *o-c, 
»CPU3a©ra^f^"l IS^^f-TS. 
[0 10 4] flJfSVSC PU 3 a«. ±21^*1*=^ 20 

TcMfc r b, c j ra % H^Tcii^ rc. dhj -ccfcgi 
o&ut&cv -?^x(D='X7zm& r a~f j <omm<D 

BOzIi. H^tcH ^BOzIii H^kMH C CD z 
= <fc7ciS& C (Dz&mt ='XjxM& D cd z MIL 
£ o r&mc E.'X7tm& F CD z ^ i H^tcH^ 
A©zJ^«i»«M*«:Kiat^We>nSC<!:^ H^jOOl 
A CD z Sfc7ClH£ B CD z MIL =;WciIi*A © 
z J^*g £ Z#7ni!& C CD z l^tl , H^tclS&CCDz)^ 30 
<fc = ^i®4fcD©zffi«. •■•CDcfc^K, H^TcilKfcA — 
H^7ci®&F#El>CC (ffi»W«C) R|jittW6h*C<L 
J&^"I*Urc»S. ft**. C©££, *WfCPU3a 
(i, §Z^7t:i®^ TA-Fj O^TN^altt^^H^Tt; 

®^cD-^r ^^i^H^Tuij^ ta-fj co^n-encDz 

5) . 

[0105] f It, flJW?iCPU3 ate. iT^rcDH 

^C7cra« ta-fj (Dmm^m^mm^mmmm 
aww^nn^^s^^JK-rs u^^i 1 40 

6) . 

[0106] =*7ni®« r a-f j (ommfimzimcm 

[0107] C<DA7v-7l 1 6©*IJK©«*YES(D 
ti^CCti. -r^"CCD^7c:il^ TA-Fj ©zS«#iI 

[0 10 8] Xf77'l 1 7CD^Ji-CtJ, W91CPU 50 
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Fj Ozffi«Pa<DXUfiCC*-5l»T. CCDXUS^rSm 

H^Tciii^A^gmtco/cxuscc^ttiLigT. w*. 
g,., E.XKm&Bt,cttrz=XK\m&c(DX[sm$: s 

BC , H^IS^CCC^^H^tciI^DCDXUS?: 
g CD . H^iiJ^D^^-r^^Tciil^EOXUS^g 

oc , H^ii^Ecc^r^H^:7cij^FcDXua^g tF 

i-TS<b. ^=;XSIIifcA©ffAD&B <zffi«) *» 

<**.) J laI«CC, S»=*7cli«A©ff«<D 

(iH^6=^7CLiJ^C. D . E , F©*tJC6-r&ffiiB** 

a&ssw*. -wi-en, r z . + (fir*. + ff. e ) j . r z 

g co +g sl ) J , f Z* + ( S*a + 8-BC+ ?CD + Sot + 

[0109] co«fc^tcL/T^a«)6nyfcsai=»c7ci®« 
-4 ce ccfsttsti-s. »iswi«tc»j£rs^a«©x 

0, gm^XTcilj^coSm i ^>M^«:^ ItC cox u 
S^^-r^CiCCctO, ^H^7Clli^ra1 TA-FJ <D 
ttiH^-l4-€:ff&^Ci*s-C#* (Xf^l 17). 
[0110] ^C^I(ii6(D^f 7^1 1 

-^xffis. -r^c^^. -eox^-rxfflrsccwiB'rszffi 

8) „ ^SS94 al-4a6 OCPU4 bi-4 b6 

A^£n/cx^-rx{i9. rcx>*«;4 ci — 4 c 
6 cciBtt$n/cxustcs^c^r§H^7ciii^r a i(D{is 

^Jblt^f^l*. ^h^niii^^zl^ (ZaK 
ZbK Z f 1 ) ^©fflrS Uf^l 19). 

[0 1 1 ^CPU4bl-4bk«, #Ui 

?fi/czM^(i^ (Za 1. Zb 1, Z f 1 ) CCK 
Ji^r-if^^ETS^S^^MK-rS (^.f-tr^l 2 
0) . CO*KO8*N0. -^iOKiBfii^-^^SE 
CCD^m^n/cz(5g (Za 1 , Zbl, 
Z f 1 ) ©W««^-**3»fc&S. 

[0 112] C<D»^<D*A**09«:#iabrSiW-r 
4. 09 (a) . (b) cc^-r^^tc, H^TCli^i, 
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is 9 ( b ) ©w-ctt, MPJi^tti i ^ nra 

[0113] -rftfe-fc, ^r*^^"l 1 

gcDCPU4 bl -4 b6 tt. »ffl3tifczffi«{4a 10 
(Zal. Zbl. Z f 1 ) ©SgaoKJH*^- 5» 

(EI 9 ( b ) ~Ct£. z 0 v zo+zd. z0+2zd, 

zo+ (n) zd <D^rf-^^m^tcmm^m^7 

&o-C. ^^/czIi(Zal, Zbl, Z f 

SHMattSu ci -4 c6 ccistrr* (^f 77*12 
1 ) . 

[0114] —15. *tvV*\ 20 CD^JKFrO^m Y E S 

-cam*, ^f-^^i 22©tescc»ff-rs. 

[0 1 1 5] fit. al-4a6 (DCP 20 

U4bl-4b6^ Si&SSttSM c 1 — 4 c 6 CCSBtt 
$nrc*S. ItzlA (Zal, Zbl. Z f 
1) KttjfcTSKJB*?*--* r a (Zal) , B (Zb 

F(zf dj. ?utt$m-<Dmw£ft 

mm&W.<DWim&'r-%tt rA (Za 1 ) , B (Z b 

i ) , - % f (z f i ) j z*tx*tim&mis» 

4cl-4c6 ^#MU^^e>f 1 O^ft-C^l)! 

m&ow&ttKotc&r>xmt&&m ! &ii&~. ate**, t*^ 

t;U+MX£— gt£-t±£C<hli, @ 1 0 CC^T J: 5 K, 
PI 5 <D^&£i!j&±-CkP] 0^C# $ «CT£ C £ «c 
fig-*-*. oiD, a^^^CDStii^^H^TU® 

& r a j tcr^TOSWciiMfc tb-fj £^fc>-t*sc' 
£tcj:9. fm$ti5±r<D=yc7ciiii« f A — f j **p 

Ate— tSc?i±^c^(J, gli icc?nTJ:3fc:, |h]— mm 
Jteot:c^3bw*c*-2>. III. COI2 1 lttt, #rBM 

XlK ( 1 ) WCcfcO£<*l6*rCt»*ffi« 

sasaw (He • a* • ai/M ±j*raf^<fc«a#^*> 
(2) ccftfcti^nrc^. raaoftiS*tftt^» so 
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[0 116] ffiWfc^SiSx-ftcttT^miEft 

ffl*Pl*:Wg.?ZCtbVi*Z> (ZTvy'l 22) B 
[0117] ^IT, §CPU4 bl -4 b6 tt, ig& 
ftffl^ft^n/cKJB*^-^^ fA (Zal), B (Z 
bl), F (Z f 1 ) J *«g3T6nfc*7*S!H 
5al-5a6 {C^S (^f-^123). &H^a 
5 al-5a6 &*, ^6nfcTOf-^ Ta (Z a 

1) . B (Zbl), F ( Z f 1 ) j CC*fUJfl2© 

rA (Zal) . B (Zbl) . F (Z f 1 ) J * 

^-=-^Mi -M6 ccra— ^ v^-c^-r* (*-r 

77'124) 0 

[0118] cot^, »f¥#ra. A^gP3 c<D*-# 
- KK, a-smiili^'i^ I 2 <O^KB««nf&*^ 

SrA^rTS. WiapfflCPU3aB. A^3n/c»^ 
Sn/cWfJUSW* rA(Zal). B(Zbl), F 

(z f i ) j frhmmmm&ti?c,x<Dmm&tt*mM2 

1±T«?n3-(+-5JS^«:*AaSS6a4ai -4 a 6 ©CP 
U4bl-4b6 ttcmz (Xfv7'125) B «c*J, C 

[01 19]§CPU4bl-4bk(t ^KB«S** 
^^^^^>£, ^S^Mi^6RFf^r B ^Adg| 
tifc<aa©zffi« (Z a 2, Zb2. Z f 2 ) Kg 
-?l>-CBJHf&x-£ TA(Za2),B(Zb2), 
F (Z f 2 ) j 4ei-4ek *>^>|5j 

-Zdm^mSte. Xf77'12 1, Xf^7'122i 

^tH^ti/c^Jl^^-^ r a ( Z a 2 ) , B (Zb 

2) , F (Zf 2) J It Xf?7"123, 12 4 
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[0120] fit. *PfflCPU3ali, C(D££i?T 

straw a d mmm&ttmnkzirte >> •fr&to*mmrz> 

(Xr^^l 2 7). ^\ A*W3 c*^KJi«»»^ 

P U 3 a CD^SitJX f v7'l 18 ©gSfTWtc^T U « 10 
[0 12 1] Wittf* 4 »^37> F^r- h\ 

[0122] fit. A*«3 C3&>6©KJB«««^» 

0, *OT£^7ir£, 20 
[0123] Ja±a^fc<fc^cc. #^ft«ccj:jhft A 

■C*7n3tiS. Uc^ot, R»#tt. tfc«RII? : &tT& 
5&©WBflW*£fflrS. JB&J^flWrBffifi 
££fc>1± -5 <!: iO#»ecB«ft»ff*ffl*ttai^«: J: 0 

[ 0 1 2 4 ] Site. a»©WBfi^*^f3£raR»W:»X 
ffiom > (t £ mm¥fflftm&&<D&E&t>1tfr&mv 

[0 12 5] Secc. PJHLrR^$*iS»rB«»«. 

-r^rfai— ©ftTflSKti (ww, wl ^^^r-^f- 40 

*j&*Jt«Rf£-r -SRICc. &Sttt3a:3£«T& 5 i£W:We < 
RK#©*****s«cfi«^-&SCi^"C#5. 
[0 12 6] 3 WB»»rB5 

s-urosti^tc. i5i*!or*^3ns»rB«*f«. * 

RK*^«-nc»f^-r&Ci^U«:, KB«^ 
{itt$50^"Tl»ffiS (•*■=- 30 {Cft?n***h£:fctf>. RSS 
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[0 127] ^SQfeWtrK. *^©Sg€:*JE 

[0128] • SQBW 1 

BI5 <DZf- v 7* 1 0 1 CD^Sfc^T^&OH^P&X 

(CTiSBltcjcO^Sn/cafe^-^R^iSJgR 
CPU4bl-4bk^ 16nr^fc4f-^il 

£. C<D*#^. 06OXf9^12 1S^f-;^12 

Hgi^^i^+t^ (x^^x^ iste 

ttX + + Win -6) CT^3->tr-ACT©cfc 

fc* # V f - -f 3&« =^C7cWtcia«ill«fi!E*tf & 5 c <fc #-c 

[0 1 2 9] -fflBW2 

ouron**, [^5©x7-?>**i o eoAas^aMftt 

o/cll i60Xf 7 7*12 2. 77'123« 
^fttt©K««**^rsaiB"C-|f3Cc-9rfcJ:t*. CCD 

^fmr^^i*iJlK$n^/cfe, ^f-;7*122. XT* 
7 7*12 3(D^^g^^^n^ B 

[0 1 3 0 3 - mz&i3 

mi&umzictevzmTjk&ms ai -5 an <o*~% 

Ml —Mn {J, f^'/l/^-Ct'JOF^M 
*wffiB5al-5antt, 1 o£>£C>ti£5tfi<D 

^ KB«E»-€r»S£"rSS»fB«W. 137 ( 1 feCDiS 
^B5 al-5an(i. ^^7^ (7'V>b) *S"5J 
KB«»*»acrs*»rB«W. 137( lftOHW) 

?:7' >j > h t ^»c-eneti^ ( 7- u > h ) 
[oi3i] • mzm4 

•*l?lteWC*Jt»r, ^/^S5 al - 5 an ©»3&S|alM 
»IiS4ai - 4 am tca»iB<0«7nKS 5 ai- 
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[0132] KJS«*t©»3W2o (H^tuH^ 

r a, Bj ) i-r-Si, l§ l 2K^f 
g5al-5a6 (31 2TB61Hil/tSW5) © 
^^Ml -M6£Drt t ^S15ai-5a3 (Ml 
-M3 ) MIgf4a, <=#C5clittA) CCSflOS 

a^S5a4-5a6 (M4 -M6 ) & 
S»IS4a 1 (H^TcSi&B) KWWi3Te>n* 0 CO 
W"Ctt, 0 1 2 5 «C H^XtciS^^O^ 10 

&Jfc«/i:tt"C& < S[*«^ifc«** ^J* t 0 . It«©» 

[0133] * K»«5 

«W\ 013 (a) SOP (b) tC^T<fc^^, mffnM 

2ff 2y»j©^M«*w-rs*>©iurc»s) . 

[0 134] HE-L/r, CCD££, $fJ^fflCPU3 a(J, 20 
^^.^Ml — Mk CC»^3-liiWfjB«*fO*?SaiB 

Ct#j£-r£J:5K:0"Ct>J:^. 11 3 (a)Ct 

a***-* Ml ©*^««©ffl^oTaLhW (Iff 

as$K r i — i j i-rs) «c«7n3ftfc*a^ 
£M2 ec*^stiS=^7clii*B<oKJi«i»^fi£TS 
#rJI{&bte, 013 (b) tc^TJ;Mc\ Stt*-*M 
2 ©imGSIn*««! I" 1 - 1 J <c**n3*i**\ 30 
WflS-T ( r i ff2M»» : r i - 2 j . *5 
mi2tf 1MS»: r 2 — i j ) icmmZti*. */c. 

014 ( a ) CCtjVTJ: = #C7CiH3fcA©n - U7 

r^j , n+ 1 *7-fX#@©KJB«! r ^J . n + 2X 

mm$m ri-u. r i - 2 j . r 2 - l j . r 2 - 
2j <2?t 2Wssp»> cc^^n/c±i^. &&m& 
ft\ -<\ ij t*tx*tiltomtett*:j&f$nrz>=.'X 

7tmmB<Dmm& r*. ^ x.j *~*M2 © 40 
&mffi£ r 1 — 1 j . r 1 - 2 j . r 2 - 1 j , r 2 - 
2 j ceases 

[0135] *mm-c&. &<<o)gimmt 

#|^B#CC&*.=.*Ml ^Mk JC^inSft*. L,rt>*>. « 
xtf, S-*~*Mi -Mk ©IUnSW«#2tT 2?iJ<Dv h 

^ ^ ^ u _ ^ # imwm i^tc* t^riH] b$ cc^-r s so 
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[0 136] • 

iSOXf-^'l 0 7©*&a«:*5WS»rlB«»S:JB5£-r 

«ffiLTa*WfcfffcoTfe<i:i». *©#ffitt. h^tic 

ili^rB^CDtBS+e^ (cross-correlation ) ^ft*. J** 

ffiH«ntcc^i^tt. x« (3) src 
*aiut«fflbfcW«, XiK (4) t^^nn^ 

[0 137] X^77'107^0ilt, 
01 5CCiiVr«i»&!f&5. "J"**)^ MMCPU3 
a3tP6©WWB*«:j£i;r, MI^4al-4a6 
tt. 11^12 t§pP 4 el-4e6 ^^H^7nli^T ; -^ 

TA — F J £R#ttlU 0 7a), ^O^X 

7 s - rsi ^S6 j £f&au @iifeiatt»4 el -4 
e6 tctttt-TS Uft»7'l 0 7b). 
[0 1 3 8] atl»T*»JWfflCPU3a'«i. fPJSSnfc» 
{^X^+^^^A^-^ TSl —S6 J tC*fl/-C2^7C 

Ja«»^-^*«ffl (»B«) -T* (^r-;7'l 0 7 
c) 0 JWT, X^-v^l 0 86C*tfLT±jSO/c^^v 
^'1 08—12 7©«iffi*ff3Cc^. 

[0139] ?ut>%* = 'X7ztm : mmz m<<>r xisM 
zmm-fz^mzm^tcm^ ig$tisxi/i®«R 

BO £Se*T«»HA£»r* (Xf-7^1 0 7b. Xf- 

7 7'i 0 7 cojaa^jaKffi^sc^rssoii-r) cite 

LT!f&*>tiS. 

[0140] • mmi 
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[0141] • g»«8 

S3^W6ec*5l»r, »»©<Ma»«« (ffe©*«<tEj30 

^^©a&Xra^fcfrco*. *cr, ^rcoti^r io 
hs*s*fjsorc^KJB«»*li'r) **fflu cos 

^£Xt^ ^1 0 7CDA^SP3 c3^6JS^$tl/cfem<b 
1 1-Xf";7*l 2 lO^JlB-CttlS^to-S^rff^oTfc 

6R)i*^R0 I «BtRT*c£K:J:»)tg5£0Tt>^ 20 

[0143] • gg&m 9 

17^f-;7'l 1 4©#UI5C*Jt»t\ =:&7CiHM!© 

^jUKzJSS^lWil-^WrfcJ:^. ESI 1 6 

(a) ©<fc5CC=#C7ciIi« l"A, Bj ©P^K, KJBfett 30 
r(Al-Bi). (Ak-BkK (Ap-Bp) 
{i<k<p } J **}S5E$*VCl»fc«^ K@«*t (Al - 
Bl ) £ (Ak -Bk ) £fflt,»T*tiOfcXUS <W* 
tf, Gk <h-T£) fcS-^C>r. 8rB&*t (Ai - Bl ) 
t (Ak-Bk ) ©Pa*fctt*©i^fc#fiE-r*»rB« 
©(4a^b1**fr9. 016 (b) iC^-TJ: 

ftBffe l"Al -Ak J ffl<Dmm& I" A f , Aq . 
Ai J tt. ttJB* r Bl — Bk J raoKJl^ TBf . B 
q, B j J (D&mtt&XUMGk V&i* EC<K 
B»*f (Ak - Bk ) t (Ap - Bp ) <fc©r H VC»B0 40 

(Ak -Bk ) £ (Ap -Bp ) £©IHlS/ct«-©2ii2 

16(c) «CjjVr<fc5«:. BrJff£ r A k — Ap j T$<D$fr 
Jim TAm , An, Ao J (J, KBft TBk -Bp J Pal 
©WJi« TBm . Bn, Bo J ©ftili JhlBXUgGp 

ran**. 

co 144] ctuz. mkt&hzmmzimwcm 
©iS«parJ:fc«-r*iS£*\ f*ttjracfc©rfc»s?i$ 
(c£^»*«&^TOfc3£©i8£K:. zffi«©Xu£ 50 
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a. 

[0145] • ^BFd 1 0 

06©^f-^l 2 1 , RVxrvy' 1 2 6©ii!HM8PA 

r a, Bj ©Pif]cc, KSfett r <ai -bi ) . (Ak 
-Bk), (Ap-Bp) {Kk<p } J jWBSSJvCO 
fclS^r*0. EftB&M (Al -Bl ) £ (AK -BK 

) ©fiJHcte^TSBEKBtf* rAl-Ak J Pa^ fml 

: ni j tcrt^T*ffla©»r)B«€:«^'rSI«CCtt % 
=^li4feBlC:fol>-ClKB* TBI — BK J P^S: 

: ni J CCrt#T£{4a©WB»&a^1"fttf £C». 
PIC<WrJi«*t (Ak -Bk ) £ (Ap -Bp ) ©WICC 
*5l>rSR»rJS«t r Ak -Ap J P3£ r m 2 : n2 J CC 

rt#rstta©KB«£*^T*i£fctt. SKtcM&B 

6C*sC»rKB« r B k -Bp J PiS* r m 2 : n2 J SCft 
[0146] C*lttX»W9 cb(5]^CC, #««<D*StS 

CC, zffiSOXUfcffiaWjtsa^fctK ««CC©S 

[0147] • mm 1 1 

Btett^-^fcft^**^^^ ^g>±T©*tj£ 
T£{&a <z£«) OKJBffe^-^^ffitfEl/TifC^fe 

w*. $ fc&WJgtf&f?"- if «atft i/t*» < P^iatEgp 

4 el - 4 em <Dl2ttSfi*^<t < r <fcC»£t^S3f 
[0148] * 1 2 

S6C0Xf- v^l 2 0-1 2 1 ©MItti, KB**** 
yc^^n-rsyta&cc. »ffli//czffl»©ttaccKB*3&s 
^t^ii^«1«PaA!iS€:ffll>T*ff/cCC*ffll/TC^. 

[0149] ua>ott#e>, iijn-r^tfaa <zffi«a 
a. ^r/i®) ecwfB«^i»*s^«. *©KBffia>*>^ 
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^/cSH. TAia-Bi ( i=l,2 ,N ) J #KJB»*f'C 

i§^ s c©WrJBffiAia^6— Sa£cC»K@«Ai £WB« 
Bi CC#jfrr*lft®fc±0r«7*-rS. C©*ffit». 

mm $ ti/c z j^attii©W)B«*t)S'to?ffijs-r 

[0150] ±aofcKIBffi^6-«2t»(4{EK:fiPffi^ 

©#£#*fflM>ia^*c:tel>TW:, 09 (b) K^;0/c io 
cfc 5 tciWI^^tgtli^n/c z ffi«ftB<DC Ttt 

[0152] -T&fc^ 0 1 9RCfl32 Olc^t"^ 20 

tc % H^tcH^ r A. BJ ©rarfita^-tf^rtf^c-sfc 

r Ala' -Bi* (i=l,2,-,N )j J^KS**-^* 
WU*. ^(D&rJtMAla' O&BCCttKBfctflME 
0 60X7^^1 2 0©«»r©lS* (N 
O) (DfiL 02 OCC^TJ: CCDRJiSAia* COz 

ffiSffiatc^orwa^s zffi«ffi{a©K®«Ai 'Slcjc 
fciatesu ci ^jii^^tHu wse^-f 

^&~£«:[5]Ml^-f 6 (X^*:/ 1 2 1a). &*J. * 
i^(Da^««^2K««t^0^3tCC»iSW«:tt % Bi't 30 
[5]B#CCAi , ^0<^ACi+l)' $&j*U — £B#ra»CC 
Ai'iA(i + l)' ££SCCfbn$-t±T fcJ:C». S/e. v' 
>^;lo-7> Kficr Ai'<t A(i+iy**^S:W9S*."C 

EftB&£{^T£^#&t><DT\ Wj^JIKMRB*** 

[0153] ±aUfc1*raA&ffi*fflC>£C£&< . 
$n/czjffi«lcft&iftl>{4B©WrB* (&£l>t£* zl 

«mra<D(iB©»ra«) « 

[0154] • 1 3 

#HJMSJ£rti. l 1 — x-r ^ 1 2 1 

f-v^i 2 6oAaa«c*jc»r. KB*»£;**«c*77*-r 
©sKBiR^fozffiai^ozaiaffiaccffis <*tj£> 

(i, ^©{aaOKraW^^^^aStHb-CsSlSL/, 50 



f^ftAtift l»toi9>SI Ffc-cflKu ^-<d{£B 
cc«®#*s*£is^tt*©WB»£*©**^u & 

[0155] OJ&»b&#^ Br»*fia©RSfi3tt. 

sfifflo&stfiiSdn-ci^. WAtf. »a«M*cccT=ac. 

JfijfcftK -J-^ (ALC A ; Anti-Lung Cancer Associati 

on) Kj:^xfttj:t>tixt,>Zffim^tfi&2>&» c<d*& 
fii) tiM?nTt^„ 

[0156] r**>^ &=:fc7Gt«iffl«#EI--®*» 
flLa««tcS-^l»r-KlqI-©BrB*»**«3ES*in 

w:, fftuagpi— <D»Ka«©zfliai*<ozatRffiacc 

El— ffiar***^ tiBa*affi*fflc»-c»ffc«:Ka«* 

[0157] WAtf. H^Tcilj^AiH^TC^Bt^ 

^tCisC^r. H^ll^AiH^Tcil^BCDftfrB^t^ 
|^JW»n 3 S. H^7Clli^A«. 
B4 ai <7>lMftiettaJ4 eiCC»»snrt>SiL/. = 
^TcHJ^Bti. ra^E4 a 2 <Dlij^iatf.SU4 e2 CC« 

[0158]C©il ^^U-^ti. HSO^fv ^ 
107©MS£0r. ^Xx:®^ A CD^OX ^ X{i 
B (-eox^-f x(4Bfrc*fa;-r-5zffi«* rzr j it 
^) ©HrlftA (zr ) *Ji3£-TSifcCC, ^<D#rJI& 
A (Zr ) iftSSfl^WKatta^BSI^I-OKHIRB (Z 
rb) *H^7c:il«B©+*»^Jgfi"r5 (02 1. X-r ^ 
730 1 ). ^It, WfflCPU3 att. -ecD2o© 
\&m<& r A ( z r ) . B ( Z rb) j Z*ft?tl\B\M2 M 
t^5^^^^t4 alM4 a2CC^2>. 
MI^I4 al a.2 OCPU4 bl &i>'4 b2 

» % ^-;7'1 1 9- 1 2 6 £H«©«Bl£fr&5. C 
(D^m. ^H^A (Zr ) ROWafcB (Zrb) 
t^x^Ml . M2 6C|§|J(80-C*^$ti* (X-r-^^3 
0 2). 

[0159] C<0t%. ^XtxM&t-Z TA, BJ 
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10 



A^SP3 c©*-#- KK*:fc«B«SbnJB4*X-f ? * 

^&*©MBrais*ccKB« <kb«**) #iM!K2n 

~£Ml , M2 CC*7ngti5 (^f"^3 0 3) o HI 

[o i 6 o ] coj^cc, K®rara#BH— e 

[0161] * 1 4 

06O^f ^1 20-1 2 1 ©#hik:*ji>t, laBWb 
jEflO^lalKlWD^iLSCt, *5C*ttiiiWBSas I 2 CD 

FA (u, v) = F (u, v) HA 
[»5] 

FB (u, v) =F <u, v) HB 
CCV % (u. v) 7~yxffi©ffi«"C*>»)* F 
(u, v) v FA (u. v) , FB (u, v) tt % ±X 

FA (u. v) , FB (u. v ) tt#*l^ D*Nfc3K 

H (u, v) ~HA (u, v) /HB 

[0165] • £»W 1 6 
[0166] • 1 7 

igso^f-^^ioe ©gigr- ^issrr 
a»KJi«A«:WJiaiKa3©A*»3 c j:oksl. 

$nrc>-5ia*te®Sia4 ai 4 ci ^e»8* 

«=CCS£5eI,T«>J:C>. CO^I©1titt, #Wc£K© 

SrH^- £ coaftS* £ «rffcr# £ C i tea £ . 

[0167] • mm 1 8 

«^K^toli£llK*raL W&cRBEOHliK <KB«*f 
if), gi£#rJ!M (xyW KB® 

■rft*^$c» (wccfico ti-s^ aa«*s (ro so 
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fhrtm, -t<t>siifc**isjJH«:u-c<fta«:S8iffiu 

[0162] • mZffl 1 5 

JU£©^©fft&J&&<DMTF (Modulation Transfer Fu 
nction : aSSeaWK) ^iltfct, MTF£— 3c 

fcf. Hi&A. B<DMTF***Jve*lHA (u. v) m H 
B (u. v) LLtcPk^ Pi&A. B©3t*«rf**S|BJ& 
F (u. v) /ci-r^i. H^TcilHfc r A. BJ ©»W 

fa (u. v) . fb (u. v) -en-enacoj: ^ 

[0163] 
[ft4] 

(u f v) (4) 



(u, v) (5) 

"Tea*. Uc^ot. MTF£— 3K3-e*fc«>*Ctt, 
FB (u. v) CC^-fA^H <u. v) fcjWtitfJ: 

[0 164] 

[»6] 
(u, v) (6) 

I :Region of interest ) -5tlr>S»^tt» Jfc« 

Bffi©«S*SE**J:5&iafcftyi) £&l>-Ct><J:l>. 
[0168] r&*>^, »£RB«a»6©XUfi#/jN$ 

<DS a «« tc*t(6T S «« * ttt8»*<0= ->C7clii«6C 
L/T^xtC^L. ^5cDXf*^y 1 0 1 — v^fl 0 5 

[0 1 6 9 3 - 1 9 
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[0170)4, k&0=<)$cffii&3 s ~-&tfi*ti j eti* 
al-4ak OiiHiMettas 4 e 1 -4 e k CC 

-^<WJWfflCPU3 a©a&®CJ:0. AM^H 4 a 1 <D 
lMM3t£«4 el Kffitt3ft/c=*SffiHft^--£Aa* j e 

^£Mi ccj«:&"^sft-tt>£<fc"rs. 10 
[oi7i] ccoit, Wi&^u. m^ntc^xycm 

fbnSJrCOSKBfcA (Za 1 ) £#± (7 y-X) 
-eUT. FK^€r»ffU"C-€-Oi;fc«C/ 

7'40 1) . CCOi^. rafflCPU3a(t 20 
SB4 el ^ $ ft /cZ#7ciiiffc r - * <D * *p 6 

mmr-zA (za i) *^a-ri4fetc, u^iett 

SP4 e2 CCtttt^tifcH^TCliifli^-^B©*^^. 
ftz&tt (Za 1) i^J^^ii^O^O^H^ 
Hig*^-* (KJB*»> B (Zb 1) £K*tfJT (Xf 

•> 7*402) . -tor, mmmcpv3a.\t. Et&mb 

fc'A (Z a 1 ) <£>rt, RO I CCfgSSftfcfcWD^-* 

il&r-^B (Zbl)«ti»f-^ <tf* 30 
■feJMH) €r^J3Er-5 (^f?^403). *l/C. 
ICPU3 att. C^mt#6n/c^^cH^7t:li^'r-- 
£Ab <Zal> £*jn3i±Sfg^**fi3§6a4aitt: 
M^I4ai(DCPU4biW. €-©*S<&«cS 
^■C*—*Ml ^05*7*-* A b (Zal)*»n$ 

E-X7tmm B (Zb 1 ) #^&£ft/tH;XraIK£Ab 
(Za 1 ) ^^n^ (Xf-;7*404) . 
(0 17 2] CC"C3 6«:. A*»3 cO*-#-FK 40 

£4>£©=^rM£AlcjlU Jg3e3ftfc#lM/cC:f¥ 
*T#»Ufc«JS«:RO I (*"r v7'4 0 1 £[5]*£ 

*f/cccjg5£$n/cRO i cc=*7uiai*Bostjtrs«« 

^b/c§iJ^^>iCDH^7cil^A(C^b. 
f5CX^>**W3*lfcii^tt. JS3Ei**rCl»;fcRO IKS 
0 f H^7ciB«B^fiS'rS. tt@««©jfij2TRO I £ 50 
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(0173] J:bKLfcO»«««a»Wt?tt«C< , 

SrJi^-r*. ^Ut, WlCPU3att 
^-^Kg^T. ='Xjtm&7 = -% A (Zal)±CD 

TCiM^-frA (Za 1) £5£U fa^oT;&{jfljKt* = 

^Xjcmmf-^B (zb i ) orto^^^^^ 

-6. COMi, 112 4tOjVr<fc^(-C PI— ©fcWJ^ffjBr 

[0174]*fc. C(D»7^Xmf«lt7 
-Ov-^-^J^CCUrH^CTcil^AiBicDmt^ (1$ 

[0175] ? 6CC t C©*A:»<D#feJitU3fcW<!: L"C. 

[0176] Cti6<D^BWcj;tit;£, RK*tt«j£* 

ja****I«:?afab-sct*5"C^s. £*>cc, iftB&£- 
tSt 0 frmfsk-C * & l * ^/^ar 4> hkRRK^ oJte <t s 

[0 17 7] 0 

i60^f-;7'l 2 2 &Ci5Ci"C. §CPU4bl-4b 
«r#CC*i^Ml -M6 CC[5J— CD^W $>^"C^L/c 

6^2 CDEKB^r-^ ( 1 ffi^BrB^a^-f ) ^iM 
JRU -eO2oC0^B^7 : --^^^7'h7^^3>^ 

[0 17 8] CO-ft^h-5^V3>«iS«f3Cc^JS^K: 

f££^0fcl>2o(D=^iS& (-e<D2ocDH^7C®i 
«^SBtt$3h/c«SS6a. «A6i4al . 4 a2 ) k R 

Ml ) £A^0Tt>£* 

[0179] — H 6 cDXr* v 7' 1 2 2 ©«li*K7 
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0/C&CPU4 bl — 4 b6 <DF*3 t CPU4bl, 4b 

ffcfc-fc. CPU4bi, 4b2 tt* EHMBttW 
4 el, 4e2^6fnfhili!f-^ (KB**^ 
-*) rA (Zal), B (Zbl) J £R#U-T. * 
Ot, CPU4b2i^ R^ttlOfcWBfc^-frB (Z 
b 1 ) £CPU4 blCC}££ (^fyT'SO 1 ) . CP 
U4 bl \t. #iB&r-£A (Zal) *>>6&JtB 
£B (Zb 1) ;&1f^h^^S/H>«a-rS Uf^ 
50 2). fit, »e»*l/c1f^h^i'Sxg>iS«f r - 10 
if { (A (Zal) - B (Zbl)) : SUU«) 
&Wr&lW5 al £Ci££o £I^3SB5 ai ti, 

h^^^f&x--^ rsui j CC*tO»2©* 

f-;7"5 0 3) . 

[0180] C©i#, mBOlXTv? 1 2 f 
7*1 2 7K»LtcW&tiffitet>tlXi,>2>tclb* CPU4 
bl, 4b2 (J, h^^>3 ^SSftfcKSfcT* 20 

TA (Zal) , B (Z b 1 ) J *»60*ffifflPSAd 
Sttl/dKBfcT*- £Al"(Za2),B(Zb2)j£ 
M&y-ttMei, 4 e2 A>6>|hJ— <OZ4 5 >y"CiS# 

«yH&fr & 5 o KTF\ ^Tyy'l 20 K: U o 

r-tf^ h7^^ 3 >Si^ { r s u 2 j , rsu3j, 

•••} **JRX*-*Ml S^Sni (Xt*?:/5 0 4). 
[0 18 1] #KJ&WCCJ:fttf. BWJ^WKBttBtfEI 

B**f £ 5 LOIJ-X h7i">3 >BHft£Jffi;X«^"r * C 30 
[0182] • SJ&W2 1 

^^XttB^^-rnrc^ifi^CCtt, ±a$L/cEI2 2 
&£>'(g 2 5 ©«kffiCCfln ArffiMWff*aJi€:^f & ^ £ £ K 40 
J:<3. X^^Xrt©ffiBM«<D^tiCC<l;eil«©^a 
IEL (»jsurt^WJB«*f«:*st l 'C*»(i©ti'-te^ 

2^3>AaS*!f<c^Ci3&i"C*S. XWXrtOfiBfilltl 

XU^rMiE-rsSffi. ;ac«tt&Kj:*^mcxu*r 
!SiErS/c»Cca--*JUCtlRISfl[%tfJCciv -eo^m 

<D^mt, m^ScWi (4) tcfcD&Jaiift^rd^. 

[0183] Tfcfc^ ^fly^ai (^Sl^l^h^ 50 



Ub»BM) CCfcUT. H2 2CDX7 : * >7*4 0 2CD^m 
a <&£1>W:IS2 5<DXf77'5 0 1 ©JMMft) . $v® 
^CPU3ati, ^2 6CC^TJ:^tC. KBfcf'-^A 

(Zal) iKBfc^-^B (Zbl) <fc**HMaW-r 
6 (*t-?7*6 0 1). -tU-C. IWCPU3 a(i-e 
0>tBH«*ft*«:S-5l»r»rJS«7 r --^A (Zal)i 
mm&r-ZB (Zbl) iO|iU©i/7hKa»f4 

(Xf77"60 2) . fit, CO'>7hl, R^l 
fcf^B (Zbl) BrJi&^-^A (Z 

a 1 ) (Pi— X{£B£#. 

ttSft-5) Wtf-^Ba (Zbl)^MltM 
j®«Sattf«4 e 2 (CS2tS-r S (Xf-;7'60 3) . & 

WBte^-'frB (Zbl) £0rffli^6*i£<Dtt. fr/c 
CCffjasnfcKJB^-^Ba (Zbl) "CM. 
[0184] *K»W6Cj:titf. *^X{&Btcr*i# 

h7^S/a >«9M*fr& C <h ifiVff Z> m 
[0185] • $mW2 2 

^*W©iS**asSBo^x^A»jsEtt, i^i<D^:-r 

J:5K:. ^ltC^«lSS4al^4am O^Olo 
(jjaiggl 0 ai ) 3&sW»i6B3*«E*aS«fiE (8r/c 
«CA*»3 c#tn*>^T^*) iUUl^, i28 
tC^-Tct^tC. «M3£B4 al ^4am£flR< U ftifP 
^I3»1^I4 al - 4 am ^liatictC^ C<0 
m^U. Mffi£SB3£S&«iS&S4 ai - 4 am <Otf^C 
5£T©«S£Ktoo"CfTtt5. H2 5. 2 6©«kVj: 

^fAtj, si i ©i'X^Atctt^TftrasKa^ ft 

[0186] • %£3&W2 3 

H5©^f 7^1 0 8^Xf 7^1 09iXf77*l 0 
7(DSftg£fTfc9JiB»tt, *»WK:tt|5ICi3teS© 

8-^-^1 0 9<D&^fT&t»m><fc5KRJ£'*"£ 

OWmttiMTtt o fcti ^ 3&sffiB^t>-a , ^f 
[0187] $»^^Cfc^t t 
^I4al —4 am ti-^n^n 1 OCO^^-^Ml -Mm 

£*-r*«jarfc<fc^. 2|£iai«*!iffiS6B3&««^o 

C P U 3 a SO'Ml^g4 a 1 — 4 a m "Ctf ttton/cAi 
S^*^*CCj£DT±K*aaS»SIBrtf <C ^tlffiSCCO 

[0188] s 6cc. i^u/c^^rj^en/c^ 
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20 



CPU3 a*&l»W:&A!!S«a4 al -4 am ©CPU 
4bl -4 bm •Ctftt^tSJfltiO/c^ *^Wicntc 

[01891 S^CC*fc, #IUfeW"CU:. Effiili&JSPi 
£>J;<, Sfc. CTigiMRIggi^Ix.. Htxh 

(1) ffl/tyg >!I&X3^> K^v fUt' 

(2) TKiqh Speed Display through Hybrid Proces 
sinq J Optics Letters, Vol.15, No. 10, 565-567 (19 
90) o 

(3) Tfw ^Jl/iD^&ilJ Kak Rosenfeld £K ^ 

(4) Tchqital Image Subtraction of Temporally 
Sequential Chest Imaqefor Detection of Interval Ch 
anqe J , A. Kano et al . , Medical Physics.Vol. 21, 
No. 3, 453-461 (1994), 

[0 19 1] 

&© 3 sXTvm&ocpfr bf&$wmmm&w.*mm—<D'p 

£j&i-C*S. Ofc^ot. tM2RR©l$<DRIB*G>:fili 
#«4>U */c ibKSBKKiA^SBSPdliaaf^x r (R 

[0192]4fc. a»<D8fr)B*»PJI©KJBfflPSO*^ 40 

[oi93] s Kia«*t*«Sc-rs«»©wJi« 

(H^iBflO ©BS£2> ^>F7XK 3iffl2ft£tli& 

v a )i>2m<Dm&^^ <t4>— sp^, rs 

jf&fyjriHj— tcg3£T£c<fc#-c#£/c&. RI?*#tt; 
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[0 1 9 4 ] 5 htfCZtc. *£PBJBflliS"CK 
*. 

[11 ] *#fe^«c«Si®tfi*^^^f'AO«BS1fR3£*7n 
[12] 11 tcfc^i^lOWM^W^a ? 

^i. 

[^3] (a) A^soWKttfiS^^-rMiaiar* 

0 , ( B ) QHMS££IS I , <Z>flWE<D— WtenrT EL 

[14] pgii*3tcciBS3n/ci«»©*-^*^r*4a 

[15] W^WKIitta^WI^— ©KJB«^*I5IJH3 
[16] )KftJ^KaM3&«I^^KJS«»*^I)W3 
[17] «&»WRJifl[B^BSR-<DrRB«*f*PIJ«S 

[is] K««*j©«ife*^-ria. 
30 [19] ffffl^ti/czjiaoKafR^-^^^rsBR 

[110] tr^-feil/tr-fX*:— as^SAaSOR^tt 

[iii] a3-i*stea©iiifca:*»^"r5 

1. 

[ii2] jaffi«acca»ffl<D«7jy6B*stdo^'C6ti 



[ii3] a»o*r.^©a»o*?n««F*9©i5i—fi[a 
[ii4] a»o^er.*<oa»<o«M««rt©i3iHaa 

[115] x+ + ^^^A»CC»rS2:>:7c:*BRlSI»*!!: 

[ii6] a»ffl©K««*r*fflc^D-*;u«czai« 

[ii7] ^tc#firsKJB*^oae«<oit3wpii> 
{iaco^ii^^f^-r^^s^^T^^io 
[H8] fi^-r^^zffiSffia^ei^^ifit^ffi 
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0. 

m2o) m^-r^z z mm&^om^o z mm&mitc 

[02 1 ] Bg|^CKJiraBrKW$*ifc2ffi©=^7ciS 

[02 2] KJB^*«*'rs*-sw®*o--sp^ffe© 

K 

[02 3] fi^RO I rt/dWtt(DKJB«*^flcS^/<iK 

[024] mR%m&v2r><Dmrj:z&imm i '£!&z*i 

[02 5] ^F7^^h«^^^tA 
K 

[02 6] fflMiWaffi^tftt^fiSO^^A^f*©** 
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[02 7] $^B^cDiii^^>'XT-A(D^©fteO^^ 
[02 8] *^©H*l|7n^^^A©*©flfe©»fiSWI 

1 CTM 

2 li&DB 

3 M3l£gS 
10 3 a WSfflCPU 

3b £>*y 

3 c A^2P 

4ai-4am !iftft£i3I£5a 
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